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Authentic School 
Science 

Knowing and Learning in 
Open-Inquiry Science 
Laboratories 

by 

Wolff-Michael Roth 

Simon Fraser University, Burnaby, B.C., Canada 

According to John Dewey, Seymour Papert, Donald Schon, and Allan 
Collins, school activities, to be authentic, need to share key features with 
those worlds about which they teach. This book documents learning and 
teaching in open-inquiry learning environments, designed with the precepts 
of these educational thinkers in mind. The book is thus a first-hand report of 
knowing and learning by individuals and groups in complex open-inquiry 
learning environments in science. As such, it contributes to the emerging 
literature in this field. Secondly, it exemplifies research methods for studying 
such complex learning environments. The reader is thus encouraged not 
only to take the research findings as such, but to reflect on the process of 
arriving at these findings. 

Finally, the book is also an example of knowledge constructed by a teacher- 
researcher, and thus a model for teacher-researcher activity. 

Preface. 1; Background, 1.1. Introduction. 1.2. General Theoretical Ground- 
ing. 1.3. Setting. 11: Individual and Collaborative Construction of Knowl- 
edge. 11.1. Individual Construction of Knowledge. 11.2. Individual Construc- 
tions. 11.3. Learning as Situated Activity. 11.4. Collaborative Constructions. 
11.5. Studies on Collaborative Concept Mapping. 11.6. Tools for Social 
Thinking. HI: Framing and Solving Problems. 111.1. Overview of Problem- 
Solving Research. III. 2. Problem-Setting. 111.3. Teacher Effects in Problem 
Setting. 111.4. Finding Solutions. 111.5. Concrete Modes of Thinking. IV: 
Interactions. IV.1. Characteristics of Student-Student interactions. 1V.2. 
Interactional Processes. 1V.3. Structure of Interactions. 1V.4. Communities 
of Knowledge. IV.5. A Framework for Teacher-Student Interactions. 1V.6. 
Apprenticeship in Science Classrooms. IV.7. Microanalyses of Cognitive 
Apprenticeship. Conclusion. Epilogue. Bibliography, index. 
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K ING’S 

College 

LONDON 

Foundtd^S)l<) 

King's College London at NARST University of London 



King’s College London is one of Britain’s oldest institutions of higher education. The School of 
Education has an international reputation for excellence for its involvement in major research and 
curriculum development projects. 

Research and Development 

The School has been involved with research and curriculum development (including Nuffield 
Science) throughout the world and is currently involved in projects in Indonesia, Nigeria, Malawi, 
Turkey, Spain, Slovenia, Lithuania, Bulgaria, the Czech Republic and Slovakia as well as partici- 
pating in the UNESCO North Sea Project and Project 2000. Several proposals are in preparation 
for the European Union 4th Framework programme. 

Teaching 

As well as initial teacher education, we offer a range of INSET courses many of which lead to 
higher cjualifications; Diplomas in IT in Education or in Professional Studies; modular masters 
degrees in science, mathematics and computing education a*^ well as MPhil and PhD research 
degrees. 

King's staff at NARST 

Philip Adey, Paul Black, Justin Dillon, Bob Fairbrother & Chris Harrison 
King's Seminar 

Dimensions of Inscrvicc Teacher Development - Monday, April 24, 10.30 am - 12.00 pm 
Recent Publications and Products 

• Learning to Teach Science, Monk & Dillon (Eds.), Falmer Press 

• Really Raising Standards, Adey & Shayer, Routledge 

• Thinking Science (The CASE teaching pack), Adey, Shayer & Yates, Thomas Nelson & Sons 

• The King’s BP Thinking Science INSET pack 

• The Impact Report (Impact of I.T. in schools) 

• Energy Expert & Model Builder Software 

• Open Work in Science: Inset for investigations, Fairbrother, Watson, et al., ASE 

• Science Process & Concept Exploration Materials, Osborne, Black et ai., Liverpool University Press 

Further Details 

For more details about our courses or publications, please write to; 

Kelly Coatc-BigncH, School of Education, King's College London, Waterloo Road, 

London SEl SWA, UK or speak to any of the King's staff present at NARST. 
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Tliis book was coiniiiissioiied by the Inlcmalional Academy of Education as a contribution to the iinproveincnt of science teaching and 
learning at all levels of education. Each chapter is written by one or more international authorities and focuses on a different topic of 
central importance. The book draws upon research findings from studies undertaken around the w'orld and is w'ritten in a relatively non 
technical way. Each chapter provides decision-makers with practical, yet research-based, suggestions for improving science education, 

© 1995; ISBN 0-22626098-4; 240 pages approximately; Price: US S28 
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University of Chicago IVess 
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Improving Science Education can he obtained as part of a 1995 
comprehensive membership of NSSE. which cost S55. Members 
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58.V5 Kimbark Avenue 
Chicago IL 60637 USA 

International: 
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Guidelines For Presiders 

Paper Sets 

• Go lo designated room early. Arrange room furniture to suit the type of session. Check overhead projector and 
other audiovisual equipment. 

• Meet and greet presenters and discussant (if assigned). Check the pronunciations of names and institutional 
affiliations. 

• Agree on the order and time allotments for presentations, questioning and discussion. 

• Urge audience to sit near front or to adjust to optimal scaling pailcm. 

♦ Start session promptly. Also dismiss it on lime. 

♦ Hold presenters to the agreed lime schedule. Hold up cards marked 3 minutes', 1 minute'. Time is up!' Stand up if 
necessary. 

♦ Adjust lamps and window shades for desired lighting. Leave door open lo encourage late arrivals but close it if 
necessary. 

♦ Adjust overhead projector it not focused or not framed on screen. Turn it off if not in continuous use. Assist w'ilh 
use of other AV equipment. 

♦ Assist presenters lo pass out their papers. 

♦ Monitor questions. Keep questions, brief, civil and on the topic. Assure fair involvement. 

Symposia 

Discussion and questioning is controlled by the proposer with the assistance of the discussant (if designated). Discussion 
should promote the expression of alternative viewpoints and theoretical positions. 

Discussion Groups 

Discussion group presentations are quite infomial and of short duration. Most of the session lime is devoted lo dialogue 
between presenters and audience and is usually monitored by the assigned discussant. The presider should negotiate these 
shorter presentation limes with the presenters. 

Round Tables 

In round table sessions, each presenter is assigned a table and makes a short, informal presentation followed by discussion 
which he/shc controls. Presider resjxinsibi lilies: 

• Help each piresenler find and set up at the table assigned and identified by a member of the program committee. 

♦ Assisi audience participants lo find the appropriate table. 

• Give a five- minute warning of the session ending lime. 

• Dismi.ss on lime. 



Guidelines For Discussants 

Read papers belore the session. Inlerjecl new ideas and differing viewpoints. Make brief and cogent summary with 
suggestions for further research. 
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PART A 

General Information 





NARST ANNUAL MEETING 1995 

Information about NARST 



The National Association for Research in Science Teaching was founded in 1928 for the purpose of promoting research in science 
education at all educational levels and disseminating the findings of this research in such ways as to improve science teaching. The 
Association is incorporated as a non-profit corporation in the State of Minnesota. The official publication is the Journal of 
Research in Science Teaching, 

NARST encourages the conduct and presentation of the results of a wide variety of investigations in all aspects of science 
education, inciuding action, historical, philosophical, ethnographic, experimental and evaluative studies. Reports of empirical 
research, critical reviews and theoretical works are encouraged. Some research areas of interest to NARST members include 
curriculum development and organization, «.ssessment and evaluation, learning theory, teacher education, programs for the talented 
and handicapped, equity studies and methods of teaching. 

Current membership is about 1400, the highest ever. Approximately 20% are non-US, making NARST a truly international 
organization. Almost 65% have joined since 1990. Approximately 40% of the members attend the annual meetings. 

The Association’s headquarters are located with the office of the Executive Secretary. Inquiries regarding membership and other 
matteis should be addressed to: Dr John Staver, NARST Executive Secretary, Bluemont Hall, Kansas State University, Manhattan, 
KS 66506-5313, USA. Telephone: 913-532-7688, Fax: 913-532-7304, E-Mail: staver@ksuvm.ksu.edu. 



How NARST Keeps its Members Informed 



Ten issues of the Journal of Research in Science Teaching (JRST). The Journal has been ranked as one of the highest quality 
educational journals according to studies published by War, Holland and Schramm (American Educational Research Journal) 
and Cuba and Clark (Educational Researcher) for the American Educational Research Association (AERA). These authors 
identified JRST as clearly the top research journal in science education. 

Abstracts oi research papers presented at the annual meeting. 

Qutirterly newsletter describing recent developments in research and in the profession. Opportunities to work with 
prominent people throughout the world on research projects and with such affiliated organizations as the National Science 
Teachers Association (NSTA) and the American Association for the Advancement of Science (AAAS). 
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Explanation of Program Session Formats 



SYMPOSIUM: A symposium presents a single important issue, controversial topic or area of research. One or more short 

presentations are made and summarized by a designated discussant. The discussant promotes and coordinates active debate and 
discussion among the participants. 

PAPER SET: A paper set format consists ot 3-5 research reports on the same > .dmilar topic. Some sets are arranged by a 
proposer, others are grouped by the program committee. While audience discussion is important, most of the session time is 
devoted to presentations. 

DISCUSSION GROUP: A discussion group fonnat is similar to a paper set but the presentations are shorter and more informal. 
Most ot the session time is for dialogue among presenters and participants. 

ROUND TABLE: In this format, a single paper is presented informally to a small group seated at a round table. The purpose of 
this fonnat is to promote more intimate discussion of the topic by those intensely interested in it. 

POSIER: This format is a visual display of text, graphs, charts, photographs, etc. on a poster board with display space of 4 by 4 
feet (1.2m by 1. 2m). Presenters talk informally with participants who move among the displays. 

OTHER: Other formats may include presentations by invited speakers, audiovisual demonstrations, debates, and others of a novel 
nature. 



Strand Key 



STRAND 




Learning: Students’ Conceptions and Conceptual Change 


STRAND 


2 


Learning: Classroom Contexts and Learner Characteristics 


STRAND 


3 


Teaching 


STRAND 


4 


Teacher Education 


STRAND 


5 


Curriculum, Evaluation and Assessment 


STRAND 


6 


Cultural, Social and Gender Issues 


STRAND 


7 


Educational Technology 


STRAND 


8 


History, Philo.sophy and Epistemology 


STRAND 


9 


Spanish Sessions 


STRAND 


10 


Other: Infonnal Learning, Policy and Reform, Public Awareness, Research 
Methods, Teachers as Researchers, etc. 



Technology/Resources Room 



Portola 



Following the success of the Tcchnology/Resources Room at previous conferences, Nancy Songcr (Educational Technology Strand 
Coordinator) will coordinate a similar room at the 1995 NARST annual meeting. The Technology/Resources Room will be housed 
in the Portola Room, although space stringency means that some strand sessions also will have to be scheduled in the same room. 
The Technology/Resources Room will provide conference participants with facilities for viewing videotapes and examining 
commercial computer soltware, as well as a place to meet to discuss issues in educational technology. Limited provisions for 
copying floppy disks also could be available. 
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A Special Thanks to Sponsors 

John Wil6y and Sons, Publish6rs, for their sponsorship of the JRST Editorial Board Meeting and Dinner. 



KlUW6r Acad6mic Publish6rs, for their sponsorship of the Special Session for Past-Presidents* Executive Secretaries 
and Recipients of the Distinguished Contributions Through Research Award. 

QANTAS Airways Limited. for their sponsorship of the Special Session Science Theater "Archimedes: lo Sink or Not 
to Sink" by Michael Gore. 



Publishers' Exhibits 

At this years NARST annual meeting, the following ten publishers will exhibit their books in the Lower Lobby: 

• Elsevier Science Limited 

• ERIC Clearinghouse for Science, Mathematics, and Environmental Education 

• Kluwer Academic Publishers 

• Lawrence Erlbaum Associates, Inc,, Publishers 

• Macmillan Publishing Company 

• National Science Foundation 

• NSSE (National Society for the Study of Education) 

• Physics Academic Software 

• Taylor & Francis/ Palmer Press 

• Teachers College Press, 





NARST Leadership Team 1994-1995 




Officers and Board of Directors 




President 

Dorothy L. Gabel 


Executive Secretary 
John R. Staver 


Research Coordinator 
Audrey B. Champagne 


President-Elect 
Barry J. Fraser 


Executive Board Members 

Angelo Collins 
Marvin Drugcr 
Richard A. Duschl 
Peter W. Hewsou 
Joseph S. Krajcik 
Cheryl L. Mason 
Kathleen J. Roth 


Editor, JRST 
William C. Kyle, Jr 


Itnm<^diate Past-President 

Kenneth G. Tobin 


Editor, NARST News 
Lawrence C. Scharinann 
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1996 NARST Annual Meeting 

^^MeetMe In St Louis^^ 

Program Chair Tom Koballa, Jr invites NARST members and others to plan to participate in the 1996 NARST annual 
meeting and especially urges all members to start planning program proposals now during this year's conference. 

VENUE: Hyatt Regency St Louis at Union Station 

One St Louis Union Station 
St Louis, MO 63103 

Telephone: 314-23M234 Fax: 314-436-4238 



DATES: 



Sunday, 31 March to Thursday, 4 April 1996 immediately following the 
annual meeting of the National Science Teachers Association (28-31 March) in St 
Louis. AERA meets in New York City during April 8-12. 



SUBMISSION DEADLINE: 



Program proposals for the 1996 annual meeting must be received by strand 
coordinators by 15 August 1995. The deadline has been made earlier to allow 
more t«mc for processing and evaluating the expected increase in the number of 
proposals. The call for proposals will appear in the June issue of NARST Ney\'s, 



FURTHER INFORMATION: 



Tom Koballa, Jr 

Aderhold Hall, University of Georgia 
Athens. GA 30602 

Telephone: 706-542- 1 763 Fax: 706-542- 1212 



Email: tkoballa(3)uga.cc.uga.edu 



Future Meeting Dates for NARST, NSTA and AERA 





•••• NSTA-- 


• ub- V' 










March 3l-ApriT4 




I..:. 


■ • ' .'New ; :■ 


Aj5riV8-|2 X ' 


1997 


■V:}:; - NARST- 




March 21-24 




.-AUtA-. ■ 


.:,'Ghicagp'- 


March 25-29 ; 








■ ■ ■ Aprp3iJ5 - ■ 


1998 


: AERA 


San Diego 


April 14.18 
i AprU16-l9 




■ ■ •vNSTA ■ ■■■•' 


. Laa ■ . 






Lia$ \ 


April 19.22 


1999 


: NARST 


l eoUtively scheduled 
for Eurcjpe 
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Annual Meeting Program Committee 

Mary M. Atwater Gail Jones Rebecca Pollard 

University of Georgia University of North Carolina Texas A&M University 



Laura M. Barden 
University of Tennessee 

John Butler 

Anchorage School District 

Audrey Champagne 
SUNY at Albany 

Julie Cook 

Ohio State University, Lima 

/oubeida Dagher 
University of Delaware 

Barry Fraser (Chair) 

Curtin University 

Geoffrey Giddings 
Curtin University 

Alison Graber 

Northern Arizona Univci ity 
Avi Hofstein 

Weizmann Institute of Science. Israel 



Paul Joslin 
Drake University 

Joe Krajcik 

University of Michigan 

Cathleen Loving 
Texas A&M University 

Cheryl Mason 

San Diego State University 

Terry McClafferty 
Curtin University 

A. Lou’s Odom 
University of Missouri 

Kathleen O'Sullivan 

San Francisco State University 

Sharon Parsons 

San Jose State University 



John Settlage 
Cleveland State University 

Linda Shore 

Exploratorium Teacher Institute 

Sue Stocklmayer 
Curtin University 

David Tallant 
Emory University 

Bruce Waldrip 
Curtin University 

Dorothy Gabel (ex^fticio) 
Indiana University 

John Slaver (ex-officio) 

Kansas State University 



Program Committee Members and Strand Coordinators 



STRAND 


1 


Learning: Students' Conceptions and Conceptual Change 
Pat Keig, California State University, Fullerton 
Craig Bowen, University of Southern Mississippi 


STRAND 


2 


Learning: Classroom Contexts and Learner Characteristics 
Larry Yore, University of Victoria 


STRAND 


3 


Teaching 

Michael Roth, Simon Fraser University 


STRAND 


4 


Teacher Education 

Deborah Tippins, University of Georgia 
Tom Dana, Pennsylvania State University 


STRAND 


5 


Curriculum, Evaluation, and Assessment 
Jim Shymansky, University of Iowa 


STRAND 


6 


Cultural, Social and Gender Issues 
Kate Scantlebury, University of Deleware 


STRAND 


7 


Educational Technology 

Nancy Songer, University of Colorado 


STRAND 


8 


History. Philosophy and Epistemology 
Norm Lederman, Oregon Slate University 


STRAND 


9 


Spanish Sessions 

Alejandro Gallard, Florida State University 


STRAND 


10 


Other (Informal learning, public awareness, etc.): 
Anita Royclioudhury, Miami University (Ohio) 
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Program Proposal Assessors 



Program proposals were given blind reviews by a group of assessors which included members of the Program Committee and the 
following: 



Bambi Bailey 
University of Delaware 

Deyanira Barnett 
Universidad de Panama 

Bill Barowy 

BBN Systems & Technologies 

Kathy Black 
University of Victoria 

Bill Boone 

Indiana State University 

G, Michael Bowen 
University of Georgia 

Jane Bowyer 
Mills College 

Carole Briscoe 
University of West Florida 

David Butts 
University of Georgia 

Lois Campbell 

Pennsylvania State University 
Robert Carlisle 

University of British Columbia 

Maria Chavez 
Florida State University 

Chris Crane 

Pennsylvania State University 

Donna Dorough 
Pennsylvania State University 

Pierce Farragher 
University of Victoria 

Liza Finkel 

University of Michigan 

Lawrence Flick 
Oregon State University 

Fabio Guerinone 
INSA, Rennes* France 

Andrea Guillaume 
California State University 

David Jackson 
University of Georgia 



Margaret Jorgensen 
Educational Testing Service 

David Klindeinst 
Pennsylvania State University 

Tom Koballa* Jr 
University of Georgia 

Den’ick Lavoie 
University of Northern 
Iowa 

William Letts , IV 
University of Delaware 

Eileen Lewis 
University of California, 
Berkeley 

Tony Lorsbach 
University of Alabama, 
Huntsville 

Shirley Magnusson 
University of Michigan 

Ramon Mata-Toledo 
James Madison University 

Andrea McLoughlin 
Pennsylvania State University 

Yvonne Meichtry 
Miami University (Ohio) 

Richard Moore 
Miami University (Ohio) 

Sharon Nichols 
University of Texas 

J. Steve Oliver 
University of Georgia 

Mike Padilla 
University of Georgia 

Bruce Perry 

Miami University (Ohio) 

Dave Pushkin 

Pennsylvania State University 

Lilia ReyeS'Herrera 
Florida Siate University 

Diana Rice 

University of South Carolina 



Joe Riley 

University of Georgia 

Leonard Rivard 
St Boniface College 

Jeremy Roschelle 
University of Massachusetts 

Jim Rye 

Pennsylvania State University 

Janet Scholz 
Oregon State University 

Cristine Schoneweg 
Pennsylvania State University 

Bonnie Shapiro 
University of Calgary 

Lyn Holmes Sharp 
Schweitzer Elementary School 
California 

Candice Hsiao-Ching She 
National Taiwan Normal University 

Patricia Simmons 
University of Georgia 

Frank Sutman 
Rowan College 

Melissa Warden 
Ball State University 

Susan Westbrook 

North Carolina State University 

Marvin Wideen 
Simon Fraser University 

Richard Williams 
University of Victoria 

Edward Wolfe 

American College Testing 

Service 

Richard Zajehowski 
University of Western Ontario 

Anat Zohar 

Tcchnion — Israel Institute of 
Technology 
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Presidents 



1928 


W. L. Eikenberry 


1962 


Herbert A. Smith 


1929 


W. L. Eikenberry 


1963 


Ellsworth S. Obourn 


1930 


W. L. Eikenberry 


1964 


Cyrus W. Barnes 


1931 


Elliot R. Downing 


1965 


Frederic B. Dutton 


1932 


Elliot R. Downing 


1966 


Milton P. Pella 


1933 


Francis D. Curtis 


1967 


H. Craig Sipe 


1934 


Ralph K. Watkins 


1968 


John M. Mason 


1935 


Archer W. Hurd 


1969 


Joseph D. Novak 


1936 


Gerald S. Craig 


1970 


Willard D. Jacobson 


1937 


Walter G. Whitman 


1971 


Paul D. Hurd 


1938 


Manor A. Webb 


1972 


Frank X. Sutman 


1939 


John M. Mason 


1973 


J. David Lockard 


1940 


Otis W. Caldwell 


1974 


Wayne W. Welch 


1941 


Harry A. Carpenter 


1975 


Robert E. Yager 


1942 


G. P. Cahoon 


1976 


Ronald D. Anderson 


1943 


Florence G. Billig 


1977 


O. Roger Anderson 


1944 


Florence G. Billig 


1978 


Roger G. Olstad 


1945 


Florence G. Billig 


1979 


James R. Okey 


1946 


C. L. Thield 


1980 


John W. Renner 


1947 


Earl R. Glenn 


1981 


Stanley L. Helgeson 


1948 


Ira C. Davis 


1982 


Stanley L. Helgeson 


1949 


Joe Young West 


1983 


Carl F. Berger 


1950 


N. Eldied Bingham 


1984 


Ann C. Howe 


1951 


Betty Lockwood 


1985 


Ertle Thompson 


1952 


Betty Lockwood 


1986 


David P. Butts 


1953 


J. Darrell Barnard 


1987 


James P. Barufaldi 


1954 


George C. Mallinson 


1988 


Linda DeTure 


1955 


Kenneth E. Anderson 


1989 


Patricia Blosser 


1956 


W. C. Van Deventer 


1990 


William G. Holliday 


1957 


Waldo W. Blanchet 


1991 


Jane Butler Kahle 


1958 


Nathan S. Washton 


1992 


Russell H. Yeany 


1959 


Thomas P. Fraser 


1993 


Emmett L. Wright 


1960 


Vaden W. Miles 


1994 


Kenneth G. Tobin 


1961 


Clarence H. Boeck 


1995 


Dorothy L. Gabel 



Emeritus Members 



Nasrine Abide 


Michael H. Klapper 


Dorothy B. Rosenthal 


Michael L. Agin 


Herman C. Kranzer 


Herman J. Ruoff 


Roy W. Allison 


Ralph W. Lefler 


John F. Schaff 


Essie C. Beck 


Sylvia Connor Leith 


Herman Schneider 


D. Glenn Berkheimer 


Bob Lepischak 


L. Shoemaker 


Howard H. Bimie 


Joy S. Lindbeck 


Robert L. Shrigley 


Paul E. Blackwood 


Jerrold William Maben 


Omn Singh 


Glenn O. Blough 


Hussein B. Mahmoud 


H. Craig Sipe 


Clarence H. Boeck 


Vince D. Mahoney 


Duane Smith* 


Fred W. Brown 


Jacqueline M alii son 


Herbert Smith 


Sylvia Connor 


William B. Mcllwaine 


Robert Stollberg 


Robert E. Cook 


Lester C. Mills 


Frank L. Sullivan 


Abraham Fischler 


Jim Minstrel 1 


Frank X. Sutman 


H. Seymour Fowler 


Jerry J. Nisbet 


William Toews 


Ralph P. Frazier 


Kenneth V. Olson 


Henry J. Triezenberg 


Mildred W. Graham 


Milton O. Pella 


Edward Victor 


Walter G. Hagenbuch 


Mary Ellen Quinn 


Burton E. Voss 


Richard E. Haney 


David D. Redfield 


William J. Walsh 


Robert W. Howe 


Kenneth S. Ricker 


Nathan S. Washton 


Paul DeHart Hurd 


Francis J. Rio 


Fletcher G. Watson 


Marvin L. Ivey 


James T. Robinson 


Allen D. Weaver 


Willard J. Jacobson 


John C. Rosemergy 


Paul W. Welliver 


Ehud Jungwirth 


Sidney Rosen 


Stephen S. Winter 
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NARST Award Winners 



Distinguished Contributions to Science Education Through Research Award 

This award is given at the annual meeting but is bestowed only when a superior candidate is identified. It is given to recognize an 
individual who, through research over an extended period of time, has made outstanding and continuing contributions, provided 
notable leadership, and made a substantial impact in the area of science education. 



Year 


Awardee 


Year 


Awardee 


1986 


Anton E. Lawson 


1991 


Robert L. Shrigley 


1987 


Paul DeHart Hurd 


1992 


Pinchas Tamir 


1988 


John W. Renner 


1993 


Jack Easley, Jr 


1989 

1990 


Willard Jacobson 
Joseph D. Novak 


1994 


Marcia C. Linn 



JRST Award 

The JRST Award is given annually for the article published in the Journal of Research in Science Teaclihi}^ during the previous year 
and judged to be the most significant for that year. 



Year 


Aware e 


Year 


Awardee 


1974 


Donald E. Riechard and 


1986 


Anton E. Lawson 




Robert C. Olson 


1987 


Russell H. Yeany 


1975 


Mary Budd Rowe 




Kueh Chin Yap and 


1976 


Marcia C. Linn and 




Michael J. Padilla 




Herbert C. Thier 


1988 


Kenneth G. Tobin and 


1977 


Anton E. Lawson and 




James J. Gallagher 




Warren T. Wollman 




(tie) Robert D. Sherwood 


1978 


Dorothy Gabel and 




Charles K. Kinzer 




J. Dudley Herron 




John D. Bransford and 


1979 


Janice K. Johnson and 




Jeffrey J. Franks 




Ann C. Howe 




(tie) Anton E. Lawson 


1980 


John R. Staver and 


1989 


Glen S. Aikenhead 




Dorothy Gabel 


1990 


Richard A. Duschl and 




(tie) Linda R. DeTure 




Emmett L. Wright 


1981 


William C. Kyle, Jr 


1991 


E. P. Hart and 


1982 


Robert G. Good and 




I. M. Robottom 




Harold J. Fletcher 


1992 


John R. Baird 




(tie) F. David Boulanger 




Peter J. Fensham 


1983 


Jack A. Easley, Jr 




Richard E. Gunstone and 


1984 


Marcia C. Linn 




Richard T. White 




Cathy Clement and 


1993 


Nancy R. Romance and 




Stephen Pulos 




Michael R. Vitale 


1985 


Julie P. Sanford 


1994 


E. David Wong 



«cU 
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Outstanding Paper Award 



The Outstanding Paper Award is given annually for the paper or research report presented at the annual meeting that is judged to 
have the greatest significance and potential in the field of science education. 



Year 


Awardee 


1975 


John J. Koran 


1976 


Anton E. Lawson 


1977 


no award 


1978 


Rita Peterson 


1979 


Linda R. DeTure 


1980 


M. James Kozlow and 
Arthur L. While 


1981 


William Capie 
Kenneth G. Tobin and 
Margaret Boswell 


1982 


F. Gerald Dillashaw and 
James R. Okey 


1983 


William C. Kyle. Jr 
James A. Shymansky and 
Jennifer Alport 



Year Awardee 

1984 Darrell L. Fisher and 
Barry J. Fraser 

1985 Hanna J. Arzi 
Ruth Ben-Zvi and 
Uri Ganiel 

(lie) Russell H. Yeany 
Kuch Chin Yap 
and 

Michael J. Padilla 

1986 Barry J. Fraser 
Herbert J. Walberg and 
Wayne W. Welch 

1987 Robert D. Sherwood 

1988 Barry J. Fraser and 
Kenneth G. Tobin 



Year 


Awardee 


1989 


James J. Gallagher and 
Annando Contreras 


1990 


Patricia L. Hauslein 
Ronald G. Good and 
Catherine Cummins 


1991 


Nancy R. Romance and 
Michael Vitale 


1992 


Patricia Heller 
Ronald Keith and 
Scott Anderson 


1993 


Wolff-Michael Roth 


1994 


Wolff-Michael Roth and 
Michael Bosen 



Outstanding Doctoral Dissertation Award 

This award was established in 1992 to be given annually for the doctoral dissertation judged to have the greatest significance in the 
field of science education. 



Year 


Awardee 


Major Professor 


1992 


Rene Slofnell 


Dale Baker 


1993 


Julie Gess-Newsoine 


Norman Ledennan 


1994 


Carolyn W. Keys 


Burton Voss 



Early Career Research Award 

The Early Career Research Award is given annually to the early researcher (the recipient will have received his/her doctoral degree 
within five years of receiving the award) who demonstrates the greatest potential to make outstanding and continuing contributions 
to educational research. 

Year Awardee Year Awardee 

1993 Wolff-Michael Roth 1994 Deborah J. Tippins 
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Classroom Applications Award 

The Classroom Applications Award was established in 1979. The award was given annually to authors whose papers were presented 
at the previous annual meeting and judged to be outstanding in terms of emphasizing classroom application of research in science 
education. The award was presented for the last time in 1991. 



Year 



Awardee 



1980 

Five Equal Awards 



1981 

Four Equal Awards 



1982 

Four Equal Awards 



1983 

1984 

Four Equal Awards 



1985 

Three Equal Awards 



1986 

Four Equal Awards 



1987 

1988 

1989 

1990 

1991 



Livingston S. Schneider and John W. Renner 
Heidi Kass and Allan Griffiths 
Ramona Saunders and Russell H. Yeany 
Joe Long* James R. Okey and Russell H. Yeany 
M. James Kozlow and Arthur L. White 

Dorothy Gabel, Robert D. Sherwood and Larry G. Enochs 
Wayne Welch, Ronald D. Anderson and Harold Pratt 
Mary Ellen Quinn and Carolyn Kessler 
P. Ann Miller and Russell H. Yeany 

Louise L. Gann and Seymour Fowler 
Dorothy L. Gabel and Robert D. Sherwood 
Thomas L. Russell 
Joseph C. Cotharn 

Robert D. Sherwood, Larry G. Enochs and Dorothy Gabel 

Mary Westerback, Clemencia Gonzales and Louis H. Primavera 
Kenneth G. Tobin 

Hanna J. Arzi, Ruth Ben-Zvi and Uri Ganiel 
Charles Porter and Russell H. Yeany 

Dan L. McKenzie and Michael J. Padilla 
Margaret Walkosz and Russell H. Yeany 
Kevin C. Wise and James R. Okey 

Sarath Chandran, David F. Treagust and Kenneth G. Tobin 
Darrell L. Fisher and Barry J. Fraser 

Dorothy L. Gaoel, Stanley L. Helgeson, Joseph D. Novak, John Butzow and 
V. K. Samuel 

Linda Cronin, Meghan Tweist and Michael J. Padilla 

Dorothy L. Gabel, V. K. Samuel, Stanley L. Helgeson, Saundra McGuire, Joseph 
D. Novak and John Butzow 

Uri Zoller and Benn Chaim 

James D. Ellis and Paul J. Kuerbis 

Dale R. Baker, Michael D. Pibum and Dale S. Niederhauscr 
Carl F. Berger, Billie Jean Edwards and David F. Jackson 
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NARST Leadership Team 1994-1995 



Office and Board of Directors 

President: 

Dorothy L. Gabel Indiana University 



Julie Gess-Newsome ‘97 
John R. Staver (ex-officio) 
Dorothy L. Gabel (ex-officio) 



University of Utah 
Kansas State University 
Indiana University 



President-Elect 

Barry J. Fraser Curtin University, Australia 



Immediate Past-President: 

Kenneth G. Tobin Florida State University 



Executive Secretary: 

John R. Stavei ‘96 

Executive Board Members 
Angelo Collins ‘96 
Richard A. Dm- hi ‘95 
Peter W. Hewson ‘97 
Joseph S. Krajcik ‘96 
Cheryl L. Mason ‘95 
Kathleen J. Roth ‘97 

Research Coordinator 
Audrey B. Champagne ‘95 

Editor, Journal of Research 
William C. Kyle. Jr '98 



Kansas State University 



Florida State University 
University of Pittsburg 
University of Wisconsin 
University of Michigan 
San Diego State University 
Michigan State University 

SUNY at Albany 

in Science Teaching: 
Purdue University 



Editor, NARST News 

Lawrence C. Scharmann ‘96 Kansas State University 



Research Committee 

Chair: 

Audrey B. Champagne ‘95 

Members: 

Derrick R. Lavoie ‘96 
Norman G. Lederman '97 
M. Gail Shroyer ‘95 
John R. Staver (ex-officio) 
Dorothy L. Gabel (ex-officio) 



SUNY at Albany 



University of Northern Iowa 
Oregon State University 
Kansas State University 
Kansas State University 
Indiana University 



Publications Advisory Committee 

Chair: 

Richard A. Duschl '95 University of Pittsburgh 



Members: 

Anthony W. Lorsbach ‘96 Univ. of Alabama, Huntsville 
Anita Roychoudhury *97 Miami University (Ohio) 

Larry D. Yore ‘95 University of Victoria 

William C. Kyle, Jr (ex-officio) Purdue University 

Dorothy L. Gabel (ex-officio) Indiana University 



Election Committee 

Chair: 

Kenneth G. Tobin ‘95 Florida State University 

Members: 

Carole J. Mitchener ‘95 DePaul University 

Rita W. Peterson ‘95 University of California. Irviiie 

Dorothy L. Gabel (ex-officio) Indiana University 



Policy Advisory Committee 

Chair: 

Kenneth G. Tobin '95 Florida Stale University 



Members: 

Lloyd H. Barrow ‘96 
Kale Scanllebury ‘95 
Dorothy L. Gabel (ex -officio) 



University of Missouri 
University of Delaware 
Indiana University 



Financial Advisory Committee 

Chair: 

Angelo Collins ‘96 Florida Stale University 



Members 

Gerald A. Abegg ‘95 Boston University 

Alejandro J. Gallard ‘96 Florida Slate University 



Program Committee 

Chair: 

Barry J. Fraser ‘95 Curtin Univeisily, Australia 



Members: 

Mary M. Atwater 
Laura M. Barden 
Craig Bowen 
John Butler 
Audrey Champagne 
Julie Cook 
Zoubeida Dagher 
Tom Dana 
Alejandro Gallard 
Geoffrey Giddings 
Alison Graber 
Avi Hofslein 
Gail Jones 
Paul Joslin 
Pal Keig 
Joe Krajcik 
Norm Lederman 
Calhleen Loving 
Cheryl Mason 
Terry McClafferly 
A. Louis Odom 
Kathleen 0‘Sullivan 
Sharon Parsons 
Rebecca Pollard 
Michael Roth 



University of Georgia 
University of Tennessee 
University of Southern Mississippi 
Anchorage School District 
SUNY at Albany 
Ohio Stale University, Lima 
University of Delaware 
Pennsylvania Stale University 
Florida Stale University 
Curtin University. Australia 
Northern Arizona University 
Weizmann Institute of Science, Israel 
University of North Carolina 
Drake University 
California Stale University. Fullerton 
University of Michigan 
Oregon Stale University 
Texas A & M University 
San Diego Stale University 
Curtin University. Australia 
University o" Missouri 
San Francisco Stale University 
San Josd Stale U » versily 
Texas A&M Univ 'fsity 
Simon Fraser University 
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Anita Roychoudhury 
Kale Scantlebury 
John Scttlage 
Linda Shore 
Jim Shymansky 
Nancy Songer 
Sue Slocklmaycr 
David Tallant 
Deborah Tippins 
Bruce Waldrip 
Larry Yore 

Dorothy L. Gabel (ex-officio) 
John R. Staver '96 (ex-officio) 



Miami University (Ohio) 
University of Delaware 
Cleveland Stale University 
Exploratorium Teacher Institute 
University of Iowa 
University of Colorado 
Curtin University, Australia 
Emory University 
University of Georgia 
Curtin University, Australia 
University of Victoria 
Indiana University 
Kansas Stale University 



International Committee 

Chair: 

Peter Hewson ‘97 



Members: 

Philip S. Adey '95 
Hanna Arzi ‘97 
Gilberto Alfaro '96 
Reinders Duil ‘96 
Keith B. Lucas '95 
Dennis W. Sunal ‘95 
Hsiao-Lin Tuan '96 
Theo Wubbels ‘97 



University of Wisconsin 



King's College, England 
HEMDA Ctr. for Sci. Ed., Israel 
Universidad Nacional, Costa Rica 
University of Kiel, Germany 
Queensland Univ. of Tech, Australia 
University of Alabama 
National Changhua University, Taiwan 
Univ. of Utrecht, The Netherlands 



Dorothy L. Gabel (ex-officio) 



Indiana University 



REPRESENTATIVE to the International Council 
of Associations for Science Education (ICASE) 

Peter W. Hewson ‘97 University of Wisconsin 



REPRESENTATIVES to the American Association 
for the Advancement of Science 

Section Q (Education) 

Jane Butler Kahle ‘95 Miami University (Ohio) 

Section X (Societal Impact on Science and Engineering) 
Marcia C. Linn ‘95 University of California, Berkeley 



Distinguished Contributions to Science Education 
Through Research Award Committee 



Chair: 

Cheryl L. Mason '95 

Members: 

Sandra K. Abell '96 
Angelo Collins '95 
Jane Butler Kahle ‘97 
Anton E. Lawson '95 
Alan J. McCormack '97 
David F. Trcagust '96 
John R. Slaver (ex-officio) 
Dorothy L. Gabel (ex-officio) 

JRST Award Committee 

Chair: 

Kathleen J. Roth '97 



San Diego Stale University 

Purdue University 
Florida Stale University 
Miami University (Ohio) 
Arizona Stale University 
San Diego Slate University 
Curtin University, Australia 
Kansas Stale University 
Indiana University 



Michigan Stale University 




Members: 

William J. Boone '97 
Priscilla L. Callison '95 
Julia V. Clark ‘97 
William Cobern ‘96 
Zoubeida R. Dagher '96 
Patricia K. Freitag '95 
George E. Glasson '95 
Robert K. James '95 
Mary Lee Martens '95 
Randy McGinnis '95 
Campbell McRobbie '95 
Donald T. Powers ‘95 
David L. Radford ‘96 
Peter Rubba ‘97 
J. Leonardo Sanchez '95 
John Selllage '95 
Daniel P. Shephardson '95 
M. Gail Shroyer ‘97 
Debra J. Tomanek '95 
Deborah J. Trumbull '95 
Deborah Smith ‘96 



Dorothy L. Gabel (ex-officio) 



Indiana University 
University of Missouri 
National Science Foundation 
Arizona State University, West 
University of Delaware 
University of Wisconsin, Madison 
Virginia Technical University 
Texas A & M University 
SUNY at Cortland 
University of Georgia 
Q’land Univ of Tech, Austrdia 
.Western Illinois University 
Louisiana Technical University 
Pennsylvania Slate University 
Indiana University 
Cleveland Slate University 
Purdue University 
Kansas Stale University 
North Dakota Slate University 
Cornell University 
Michigan Stale University 



Indiana University 



Outstanding Paper Award Committee 



Chair: 

Joseph Krajcik '95 



University of Michigan 



Members: 

Eileen D. Bunderson ‘95 Brigham Young University 

Craig W. Bowen ‘96 University of Southern Mississippi 

University of Oklahoma 
University of North Carolina 
Technion — Israel Institute of Tech 
University of Missouri, Columbia 
California State Univ, Bakersfield 
University of Dayton 
University of Georgia 
California Stale University, Fullerton 



Ann M. L. Cavallo ‘95 
C. Conwell-Nesbil '95 
Yehudit Dori ‘97 
Paul J. Germann '95 
Ronald P. Hughes '95 
Diana M. Hunn '95 
David F. Jackson ‘96 
Pal Keig '95 



David D. Kumar '95 
Eileen Lewis '95 
Shirley J. Magnusson '95 
Mary B, Nakhleh ‘96 
John E, Pedersen '96 
Jack A. Perna ‘95 
Diana C. Rice '95 
Iris M. Riggs '97 
Linda S. Shore '95 
Nancy B. Songer ‘97 
Charles R. Warren '95 



Dorothy L. Gabel (ex-officio) 



Florida Atlantic University 
Univ of California, Berkeley 
University of Michigan 
P’»rdue University 
University of Arkansar 
Hunter College 
Univ of South Carolina, Aiken 
California State Uni, San Bernadino 
Exploratorium Teacher Institute 
University of Colorado 
CIPD Ohio Dept of Ed 



Indiana University 



Outstanding Doctoral Dissertation Award 
Committee 



Chair: 

Russell G. Yeany '96 

Members: 

Dale R. Baker ‘95 
Jeff Bloom '96 
Carol Briscoe '96 
Elizabeth Charron '97 
Frank E. Crawley '95 
Edmund A. Marek ‘95 



University of Georgia 

Arizona State University 
Acadia University 
University of West Florida 
Montana Stale University 
University of Texas, Austin 
University of Oklahoma 
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Nancy Romance '97 Florida Atlantic University 

Lawrence C. Scharmann '97 Kansas State University 

Rene T. Stofflett '96 University of Illinois 

Dorothy L. Gabel (ex-officio) Indiana University 



Outstanding Master* s Thesis Award Committee 

Chair: 

Angelo Collins '95 Florida State University 

Members: 

Mary M, Atwater '95 University of Georgia 

Geoffrey J. Giddings '96 Curtin University, Australia 

James E. Marshall '96 California State University, Fresno 



Early Career Research Award Committee 



Chair: 

Audrey B. Champagne '95 
Members: 

Charles W. Anderson '97 
James J. Gallagher '96 
Ann C. Howe *95 
Wolff-Michael Roth '96 
J. Nathan Swift '95 
Deborah J. Tippins '97 
Dorothy L. Gabel (ex-ofticio) 



SUNY at Albany 



Michigan State University 
Michigan State University 
University of Maryland 
Simon Fraser University 
SUNY at Oswego 
University of Georgia 
Indiana University 



Graduate Students and New Researchers 
Committee 



Co-Chairs: 
William G. Holliday 
Rebecca J. Pollard 



University of Maryland 
Texas A & M University 



Members: 

Andrea Anderson 
Glen H. Bennett 
Kathie M. Black 
Carol Briscoe 
Audrey B. Champagne 
Julie Cook 
Lori L. Digisi 
M. Virginia Epps 
Margaret Ann Kurey 
Derrick R. Lavoie 
Maureen M. McMahon 
Andrew A. McConney 
Terry W. Neu 
Katherine I. Norman 
Jonathon A. Plucker 

Denise Preston 
Leonard P. Rivard 
Michael J. Seroussi 
John Trowbridge 
Amanda L. Woods 



Dorothy L. Gabel (ex-officio) 



Miami University (Ohio) 
Columbia Union College 
University of New Mexico 
University of West Florida 
SUNY at Albany 
University of Missouri, Columbia 
Lesley College 
University of Wisconsin, Whitewater 
Temple University 
University of Northern Iowa 
University of Maryland 
Florida Institute of Technology 
University of Connecticut 
University of Texas, Brownsville 
National Research Center-Gifted 
and Talented 
Brock way Area High School 
College University de Saint Boniface 
Norwich Free Academy 
Louisiana State Uni vet ity 
Western Michigan Univcisity 



Indiana University 



Small College Networking Committee 



University of Texas, Brownsville 
University of Texas 



Co-ChaIrs: 

Katherine I. Norman 
B. Patricia Patterson 

Members: 

Sabitra S. Brush 
Nancy T. Davis 
J. Steve Oliver 
J, Preston Prather 
Dorothy L. Gabel (ex-officio) 



Armstrong State College 
Florida State University 
University of Georgia 
University of Virginia 
Indiana University 



Liaison with Scientific Societies Committee 



Co-Chairs: 
Graig W. Bowen 
Diane Ebert-May 

Members: 

Fred M. Goldberg 
Loretta L. Jones 
Victor J. Mayer 
Jim Minstrell 
Nir Orion 
Susan P. Spcece 
Dorothy L. Gabel 



University of Southern Mississippi 
Northern Arizona University 



San Diego State University 
University of Northern Colorado 
Ohio State University 
Mercer Island High School, Washington 
Weizmann Inst, of Science, Israel 
Anderson University 
(ex-officio) Indiana University 



Equity Committee 

Co-Chairs: 

Dale R. Baker 
Kate Scantlebury 

Members: 

Lehman Barnes 
Nancy W. Brickhouse 
Janet Carlson-Powell 
Carolyn S. Carter 
Josephine M. S. DeSouza 
Cynthia Ford 
Alejandro J. Gallard 
Anne C. Howe 
Jane Butler Kahle 
Patricia Kerr 
Rosemary Leary 
Marcia C. Linn 
Mike Pibum 
Lconie J. Rennie 
Luke Shokere 
Anopawuia Spinks 
Dorothy L. Gabel (ex-officio) 



Arizona State University 
University of Delaware 



University of North Florida 
University of Delaware 
Biological Sciences Cun*. Study 
Ohio State University 
Americus, Georgia 
Pittsburg State University 
Florida State University 
University of Maryland 
Miami University (Ohio) 
Hobart & William Smith College 
Mesa Community College 
University of California, Berkeley 
Arizona State University 
Curtin University, Australia 
Kansas State University 
Kansas State University 
Indiana University 



NARST Presentations at Other Professional 
Meetings Committee 



Chair: 

Kenneth G. Tobin 

Members: 

Carl F. Berger 
Diane Ebert-May 
Cathleen C. Loving 
Dorothy L. Gabel (ex -officio) 



Florida State University 

University of Michigan 
Northern Arizona University 
TexiLs A & M University 
Indiana University 
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NARST-net Committee 

Chair: 

Derrick R. Lavoie *95 

Members: 

Bill Baird ‘95 

Thomas Dana '95 

Joseph Peters '97 

John R. Slaver '96 

Dorothy L. Gabel (cx-oft’icio) 



Annual Meeting Handbook Committee 



University of Northern Iowa 



Auburn University 
Pennsylvania Stale University 
University of West Florida 
Kansas Stale University 
Indiana University 



Chair: 

Jacqueline Bowman 

Members: 

William G. Holliday 
John R. Wiggins 
Emmett L. Wright 
Russell G. Yeany 
Dorothy L. Gabel (ex-officio) 



Indiana University 



University of Maryland 
Georgia Institute of Technology 
Kansas Stale University 
University of Georgia 
Indiana University 



Exhibits at National Meetings Committee 



Executive Secretary Search Committee 



Chair: 

Kenneth G. Tobin 

Members: 
Gerald L. Abegg 
Dee French 
Hedy Moscovici 



Florida Stale University 



Boston University 
University of Georgia 
Western Washington University 



Chair: 

Robert Sherwood 

Members: 

Barry J. Fraser 
Kenneth G. Tobin 
Emmett L. Wright 



Vanderbilt University 



Curtin University, Australia 
Florida Stale University 
Kansas Stale University 



o 
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N A R S T ANNUAL MEETING 1995 



SATURDAY April 22 

Program Overview 



Session 


Room 


Time 


Registration 


LOBBY 


8,00 am - 8,00 pm 


Executive Board Meeting 


MONTEREY 


8,00 am - 4.00 pm 


Preconference Tours 

Napa and Sonoma Valleys 
City of San Francisco 




8.30 am - 3.00 pm 
9,00 am - 12,30 pm 


Presession Workshops 

Policy Relevant Science Education Research 
Gary Sykes (Michigan Slate University) 

The Evolution of Teachers' Sociocognitive Models of 
Classroom Praxis: An Innovative Method for Research 
and Supervision 

Lon Richardson (University of Northern Kentucky) & 
Patricia Simmons (University of Georgia) 


GOLD RUSH A 
GOLD RUSH B 


9.30 am - 12.00 pm 
1.00 pm - 3.30 pm 


Gen«rak Session. 

The MmyjRa 
Denis 


ces of Coftsirtictivim . . 


EMERALD 


:4,W 


Next Generation of Researchers' Orientation 
(including international members) 


REDWOOD 


6.00 pm - 7.00 pm 


JRST Editorial Board Meeting and Dinner 


OREGON 


5.30 pm - 8.30 pm 


STRAND SESSION 




7.00 pm - 8.30 pm 


Receptiott . for New Menibersy incJnding Poster 
Session' ' : 




■ 83D pin 1 OrOP .ptt ; ; ! 
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SATURDAY April 22 
Strand Highlights 



' S{K>n&or 


Session-- :: • . ' ^ 


Tuoe&iRoom . 


STRASnS',-. 


i ' ■ ' , 


. :74»pnJ S,30.'IJttt ' 
^ <30Ii>RUSHB' 




Bacyiik^iii^a ef:.Educ:^ij^^ and. -. . 

' } -1:;=- ■•■ V... ■•••"" ■•■■■'■ . .' /' ;■" 


. ?.0d 

• k <KE»RllSaiA ::.; . . 



3ESTC0PYAVAiUBl.t; 
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4:00PM - 5:30PM 


GENERAL SESSION 


SATURDAY 22 APRIL 


llie Siuiy 

FresidcP ' 

Sp«ske.f; . . 




' Bwetali* 




7:00PM - 8:30PM 


STRAND SESSION 


SATURDAY 22 APRIL 



Assessment Embedded in Science Teaching and Learning (3 Taiching : interactive Symposium) 

Presider: James] . Gallagher, Michigan State University ^ 

Discussant: Joyce Parker, Michigan State University 

Participaitis: 

Jafnes J. Gallagher, Joyce Parker Michigan State Uniiersity: David Treagust, Curtin Uniiersit)'; Roberta Jacobowitz, Otto Middle School: Janet Luallen, 
Robinson Junior High School; Greg Hill, Holmes Middle ^ool 



Science Is: Understanding Planet Earth (5 Curriculum, Evaluation and Assessment : Interactive Symposium) 

Presider: Victor J. Mayer Ohio State Uniiersity Washington 

Participants: 

Victor J. Mayer Ra<anne Fortner, Tung-Huang Hsueh, Ohio State University: Mark Mcdey, Linuorth Altemaiiie School: Ronald Pilatou ski, Bexley City School 
District: Dan fax, Bexley City School; Melinda Wilder, Eastern Kentucky State Uniiersity: Richard W. Pontius, State University of New York 



llieColIabi^tiveI^elo|aiieotcrfS<ienceAa«^ TlieSCASSBa^iience 

?tesite > 

THsenssaEntr . . .. 

Mvmd D Ib^feTyCcmtdti:^ dni^SttikSdxxd CjStcers^ \ 






An Equity Blueprint for Science Education Reform (6 cultural. Sodal and Gent* .r issues : interactive Symposium) 

Presider: Sharon Lynch. George Washington University California 

Discussant: James Rutherford, American Association for the Advancement of lienee 
P.art id pants: 

Shawn J. Lynch, George Washington UniteiSity:JacquelynneEccles. Unitersity of Michigan; Mary Atwater University of Georgia; OkheeLee, Mversityof 
Miami; Abbie Willetto, American Indian Science and Engineering Society; Jack Cawley, I fniiersityof Buffalo; Doreen Rqas-Medlin, Daughterly County Board of 
Education 



Project 2061 Research Blueprint (lo others ; interactive symposium) 

Presider: Ron Good, Louisiana State Unitersity Crystal 

Discussiint : Andrea ' Ablgren, Project 2061 

Partidpants: 

Ron Good, Louisiana State Lmiversity; Charles Anderson, Michigan State Unitersity; Kathleen Fisher, San Diego State Unitersity; Dorothy Gabel Iruliana 
University; Larry Yore. University of Victoria; Norman Lederman. Oregpn State University; James Sbymansky>, UnUersity of Iowa, James Wandersee, Louisiana 
State Uniter sity 

Learning Through a Variety of Strategies ( l teaming: students* Conceptions & Conceptual Change : Paper Set Grouped by Committee) 

Pi esider: Christopher Burke, Unitersity of Illinois Poftola 

The Effects of Journal Writing in Secondary Physics 

Susan KeiffeT’Barone, John Rowe, Barbara Groene. Unitersity of Cincinnati 
Self-explanations Promote Science Learning 

Mei-Hung Chiu, National Taiwan Normal Unwersity, Taiwan 
The Effect of Concept Mapping on Achievement in Grade 7 Biology 

IrisT Huang, Hsiang ju Wang. National Kaohsiung Normal University. Taiwan 
A Ukatosian Conceptual Change Teaching Strategy Based on Student Ability to Build Models with Varying Degrees of Conceptual 
Understanding of Chemical Equilibrium 
MansoorNiaz, Vniversidail de Oriente. Venezuela 

Gender and Equity: Middle School Perspectives (6 Cultural, Sodtl aod Gender issues : Paper Set Grouped by Committee) 

Presider: f ohn Wallace, Curtin (mhersity Monterey 

African-American Students’ Opportunities to learn Science: The Role of Middle Schcx)l Scheduling 
Mary Antony, Vnimsity of Michigan, David F. Bair, Skidmore (xMege 
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The Effects of Participation in a Math and Science Mentorship and Career Awareness Program on Middle School Girls 
Stacey £ Marlow, University of Hawaii at Manoa; Michael P. Marlow, University of Colorado 
Science and More: For Middle School Girls Only 

Sbsila E Pirkle, Louisiana State University; Judith Brun, Linda Rausch, Mary^EUen Jacobs, St Jo$ei)h's Acadettry 



AspectOS de Isi Fisica (9 Spanish Sessions : Paper Set Grouped by Comminee) 

Presider: Carlos A Reyes-tSarcta, InstitutoTecnologicodeApizaco, Mexico Suite 2601 

la Ensenanza de la Fisica en la Formacion de Profesionales en Docencia de la Biologia 

Maria Francia Cabrera Castro, Constanza Castaru>CuelIar, Unitersidad Pedagogica Nacional, Colornbia 
Consecuencias Didacticas del Perfil Epistemologico del Concepto Cuerpc en la Obra Newtonian a 
Maria Barrera de Aragon, Pontificia Universidad Jaieriana, Colotrhia 
Probiemas de Fisica de la Vida Cotidiana 
Michel Valero, Unii^ersidad del Valle, Colombia 

Informal Science Learning ( to Othen : Pap<7 set Grouped by committee) 

Presider: Saouma Boujaude, American University cf Beirut Suite 2625 

Motivation and Social Cognitive Development in Informal Science Education Enviromnents: A De\’elopmental Study 
Eric J. Pyle, Unitvrsity of Georgia 
School-Museum Learning: Integrating New' Approaches 
Janette Griffin, Uniiersity ofTedmobgy, Sydney, Australia 
The Gap between the Public Perception of Science and the Realities of Science 
Jane Johnston, Nottin^arn Trent Uniiersity, England 
Science Center Education: Motiv'ation and Learning in Informal Education 
HannuS. Salmi, University of VASSA Finland 



Investigations into Teaching and Learning Through a Teacher Education Program (4 Teacher Education : Paper Set Grouped by 
Proposer) 

Presider: Angelo Collins, Florida State University Oregor 

Discussant: Kathleen 0 'Sullivan, San Francisco State Unit xrrsity 

Teachers’ Struggle to Articulate Their Learning Theories: A Window into Teaching and Learning 
Sam Spiegel, Angelo Collins, Florida State University 
The Use of Videotapes and Practical Inquiry in Promoting Teacher Change 
Alejandro Gallard, Bradford Lewis, Florida State University 

A Performance-based Instructional Technology Course for Practicing Middle Grades Science Teachers: The Rewards and Challenges 
Cindy L. Doherty, Florida State University 

Middle School Teachers Learning the Nature and Content of Science llirough Scientific Research 
Nancy T. Davis, Penny J. Gilmer, Sam Spiegel, Florida State University 

Teacher Conceptualizations of Science: Help or Hindrance for Improving Middle Grades Science Teachers’ Classroom Practice? 

Bizabetb A Viggjano, Florida State University 



Science Self-efficacy Beliefs Research (4 Teacher Education : Paper set Grouped by Proposer) 

Presider: Larry Schartnann, Kansas State Uni versity^ Redwood 

The Development and Partial Validation of the Beliefs About Learning Science Instrument: A Measure for Secondary Students 
Larry Enochs, University ofWisconsin’Milwaukee: Richard Audet, Boston University 
Impact of Methods Courses on Preservice Elementary' Teachers’ Science and Mathematics Teaching HfTicaq' 

DeAnnHuinker, University of Wisconsin4iilaukee; Sandra Madison, University of V/isconsin, Stevens Point 
An Examination ol Interview and Self-report Measures of Elementary Teachers’ Self-efficacy in Teaching Science 
Russell Yeany,}. Steve Oliver, B. Kim Nichols, Renna Calvert, University of Georgia: M. Jenice Frendf, Kansas State University 
Origins of and Changes in Preservice Tf'achers’ Science Teaching ScIf-efficacy 
James Watters, Ian Ginns, Queensland University ofTechnology, Avistralia 
The Characteristics of High and Low Efficacy Elementary Teachers 
IrisM. Riggs, California State University, San Bernardino 



iwferaaUafl»iSBi^lpp^i.jni:;Hi5(oricd 
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8:30PM - 10:00PM RECEPTION & SATURDAY 22 APRIL 

POSTER SESSION Emerald 

l Learning: Students Conceptions & Conceptual Change 

Textbook and Laboraioo' Centered Ijessons: The Relationship to Development and Use of Scientific Mcxlels 
Constance Haack, VniiersUy of Oklabotm 

Can Information Processing Approaches to Ix^arning be Informed by Vygotskian Theor>’? Potential Interactions 
Ihomas M. MaarillL I niiersity of Pittsburgh 

The Effects of Problem Context and Gender on Students' Proportional Reasoning Ability 
Ayo I {. Akatugba Curtin irtwersity, Australia 

A Comparison Study of the Learning Cycle and a IVaditional Instructional Sequence in Teaching an Eighth Grade Science Topic 
David I Hedgepeth, Dennis 'X'. Sunal University of Alabama 

Spatial *\bilities of High School Students in the Perception of Geological Structures 
YaelKali Nir Orion, ^’enmann institute of Science, Israel 

The Development of Classification Structures within the Perkxl of Concrete Operational I'hought 
Carolines. Kyhl, University of St Ihornas 

A Study of the Use of the Concept of Function .Among University Students of the Natural Sciences 
Guadalupe T de Castillo, Jorge U ilemdmlez, (. niiersidad de Panama. Panama 



Z Learning: Classroom Contexts and Learner Characteristics 

The Transformation of Individual and Collective Knowledge in Elementary' Science Classrooms that are Organized as Knowledge-building 
Communities 

Michelle K. McGinn, ^'olJf-,\Uchacl Roth, Simon Fraser (nitersiiy 
Translating the Reading of Scientific Prose into Thinking and Understanding 
iona 'X'essc. UrtiiersityofThe Western Cape. South Africa 
Conceptual Change Based on Laboratory Experience 

Rrirert F. Bleicher, Queensland I 'niiersity of Technology'. ,\ustralia 
Spatial Perception Skills of Chemistry Students 

Sharon L Coleman, Southeast .Missouri State I nitersity: :M Gotch. Iknetlictine College 
The Relationship Between Formal Operational Thinking Ability and Prospective Grade Level to be Taught for Preser\ice Education Majors 
Scott B \Tatson, Juliana R. Baker, Fast Carolina University 



3 Teaching 

Practic'ability of Constructivist .Approaches in Science Teaching: A Case Study of Six Science Teachers in Taiwan 
Chorngjee Guo, W'U'Hsiung (hiang .Meiling Chert ChunYuan \i'ang, Sational Chan^ua Unhersity of Education, Taiwan 
The Development of I3cginning Chemistry' Teachers' Teaching Techniques 
Huann-^ang Lin. Sational Kao-HsiungSorrnal Uniivrsity, Taiu an 



4 Teacher Educatioci 

Teachers' Perceptions of the Relative Imporunce of Science .Meth(xls (bourse Topics 
Bambi I Bailey, XUilliam Letts. Kathryn Scantlcbury. Uniiersitycf Delaware 
Preservice Teachers' Performance on a Projcx'ule .Motion Teaching Sc^quemee: Research into Practice 
Ian Ginns, James Vl'atters. Queensland Unitersity of Technology, Australia 
Using Vidcx> to Evoke Reflection on Science Teaching: BSCS I'eacher Development .Modules for FTementary School Science 
Kathrme A Backe, James D. FJlis, Biological Sciences Curriculum Study 



S Curriculum. Evaluation and Assessment 

A Strategy for Assessing Changes in Teachers Participating in an Enhancement Pro)Cct 

James A Shymansky, Jennifer Chidse. John Dunkhase. Deborah Dunkhase, Laura Henru^ues. Ibrahim. MMonuini, Eric Olsrm. Courtney Veronesi, Unnersity 
of Iowa. Margaret Jorgensen, Educational Testing Sen ice: Thfmtas Kfjbalia. Jr, ( hit ersity' rf Cieorgia 

Intrinsic Motivation During a Summer Science Program for Aademically Talentc'd High School Students 
Pa ul Tuss, Argfmne Katimal Laboratory 

EITectiveness of a Participatory learning Program for College Students in High-risk Science and .Mathematics Coursers 
Kenneth VT GattiK. Sorth Carolina State I nitersity 

FNaluations in the Life in the Universe ('.urnculum Development Project 
Kathleen A (ySullivan. San Erancuco State ( nitersity 

Teachers* Thinking about Classr(K>m Teaching: ResisUince to the Concepts of a "NaUonal Curriculum" in Environmenul Studies/'Seience 
Broun. I ni verity of Stirling, Scotlarul 



6 Cultural. Social and Gender Issues 

Talking about Science: Perspectives of Hispanics about Identity. Sch(x)l Science and Scientific Knowledge 
Cnnstanzaifazelur/d, Michigan State I nitersity' 




M 
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The Influence of Race, Ethnicity, Gender and Grade Level on Acceptance of Evolutionary Theory among Secondary Science Students 
Core;;- Z. Lawrence C Scbarmann, Kansas State University 



7 Educatioat ' Technology 

A Pilot Study of an Electronic Community of Interdisciplinary Secondary Science Teachers 
Mary E. Caggiano, R. AudeL Gerald L Abe^, Boston University^ 

Kepler’s Laws: An Example of the Integrated Teaching of Mathematics and Physics Using the Computer as a Tool 
Estela Navarro, Araceli Reyes, Maria Trigueroa, Centro Latinoamericanode Investigacion, Mexico 



10 Others 

Attributes of Research Technology Proposals for Elementary' Science 

Uoyd H. Barrow, University of Missouri, Columbia: Coralee Smith, Dakota State Uniiersity; Joe Curran, Optical Data Corporation 
Beginning Collaborative Action Research in Two High Schools: The Story of SS&C Reform in North Carolina 
Frank E. Crawley, East Carolina University 
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SUNDAY April 23 

Program Overview 



Session 


Room 


Time 


Committee Meetings 




7.00 am - 8.30 am 


STRAND SESSION 




8.30 am - 10.00 am 


STRAND SESSION 




10.30 am - 12.00 pm 


Lunch 




12.00 pm - 1.00 pm 


STRAND SESSION 




1.00 pm - 2.30 pm 


STRAND SESSION 




2.45 pm - 3.45 pm 


STRAND SESSION 




4.00 pm “ 5.30 pm 


Invited Session for Past Presidents, 
Distinguished Contributions Awardees and 
Executive Secretaries (Hosted by NARST Board & 
Sponsored by Kluwer Academic Publishers) 


NARST PRESIDENTS SUITE 


4.00 pm - 5.30 pm 


Po$t«v Session 




pm.r. 9.^ pm . 

ah^[6j50'pm) 



Strand Highlights 







Tin»&Room ■•:: 


:'|STRAN» 7 


A Tr^nm$ <md Diseusskm Session 
X>eKH.ck L&vok at 


: . BJOam-iaOQjaa 

. PORTOUAi^v. 


9 


; Cudfleeft' Hiillips. Ron Oood' " ^ - 


r J sm - I&.O9 W : : 

cRy$m 

V 


•S^RANh 1 


Sc^ific Aefivi^.<mA Conc^ft<m as R 

loe {iIttrtK V «rel«$. liiofin Sditnble, RIchatd Letuor, LnH Kntte. 

Kathleen Roth 


am - \tM pn • 
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SUNDAY April 23 
Strand Highlights 



Spomor' 




Tltne&Room 


WSIMrCT^EE- 


p€^U>r^/^amg$£u4^ Chpk^ofC^^r^er in Science in A*t^ralia^ Canada, 
Ch(m, Engkmd^ Ppftugai dtid Ji^an 

: Brqo. Wopl^^glix S>pJdarg Voon^; .Bsffry Jfrwc?, Cwlyrv Mootgan^ry* 

lim Ga$teH, Etictebn, Zhco IJne Ryo». Mib^i 

C^lyoko Y^kf, Hir&ydShi Ktn<^ta» Akac^ 


10,3(1 am L 12,00 pm 
• CRYSTAL' 


•STRAND. 16 


■' ''ta^rjaymg'Spimce Edftcalton: Intemc^mat Perspectives"; -A Book 
, Spms<>;led hy the Jfttematimal Acit<kmy efEtiuctttim 
. Bany Fiaser, Avi Hafeteii^ Jo&ft Kfieves, Lesley Parker^ 

l4PB».Renn», l3ev?6Tie8gBst; Reifl^^ 


10.30 am ~ 12,00 |»h 
• . Ekf^tALD 


STRANn 7- 


Con^^itsLettrmngPIfftner; ARetr 0 specti\%P<trisiS;f{ 
'Mer<!UaLtan*Piiil.BeB, Helen C. Clark, Elakt)^ Davis, Brjait Foley, 
Cte«j(pj4verHoadtey,.Sfe«5iy'Rst,E»leej) l^wjs, LaWr^e 

.;*iiatlealj«rf, Dawi> R«^, Ster^ Rick We»«daaiJ, ^ 

tCn^lk, Nick Bwbules, gat SHeva Eylwj, l>>Bg Kirkpatrick, Layman, 

Jafc-Mtnslfcii, R«8 NwlSwies, YaeiFYietnef, Roy Pea, Nancy Songer, Bob 
Tii&er ■ ■ ■ ' • •.•..•,• 


12,30 pm - 2.30 pm 
■ y; ;2.4S pm v;'3;45:pm;'.: . 

. ’ • .. OkYSTAL . 


STRANn- l- .■ 


Wj^ Mi^etis and A ndiogi^s Go Wrong 

Sfeawn Q\ymu John Gilbert, Man H^son» Grady 
VenviUe> Sne Sa3cletmft|^€!n 


h00pro-2J0pm 

EK4ERALI> 


STRANS A 


Toward m Understomding of Science Teacher Devdopeienl: A Focus oa 
fnterpredlNiCase Study BesedrcH '■ - ' 

Richard Powell, Blka^tb Chetroft, Torn Dane, Nancy Dana, Anita 
Rbychpndbnty, Drfjorah Tippihs, Ken Tobin 


1.00 pm “ 2,30 pm 
GOLDRUSHA 


STRANr' 9 ' • 

(Spstidsli Se$9mn) . 


Cmsiructmsnto y Ferspeetivus Cuiturales 
sCafloi: Alberto ;R.«^e«!^Ga«ia,.8aiadfi;Alb«toMafa¥TQledo^:^ 

Cldmez, Fetnandp bloJma. V. Vargas, F- Da?a, Lilia RcyesrHetrera, Gloria 
J««4ae2 •• ' 


1,00 pm - 2 JO pm 
3VASH1NGTON 


STRAND « 


fdmritkS'^dtiteTe^^^ 

Yt tntvitiircftv ■■ ■ 


2;45 pm - 3.45 pm 






EMERAII) 


;$TRAN».7,,::::-:0-:j 


The Thinks Tofois IlProjectr-A Cpt^ €umd^im: j -f:,..: 

.: John; •: i 


2.45 p*« - 3,45 pm 


INTERNATIONAii;; 


'Receht TrSds in Europe^ Science Bducathn Research 

ReindetS Duit, Rosalind Ckiyer, iobniCilbert, Richard tJuschl, PhDip Adey, 

thco Wdbbels, pnno de Jong, Fred Korthagen, PeterHewson 


. 4;00pm-5.30pm 
: EMERALD 
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7:00AM - 8!30AM COMMITTEE MEETINGS SUNDAY 23 APRIL 

Distii^uished Contributions to Science Education Throu^ Research Award Committee 

Presider: Cheryl Mason, San Diego State Unhersity 

JRST Award Committee 

Presider: Kathleen Roth, Michigan State University 

Outstanding Paper Award Committee 

Preside r : Joseph Krajcik, Uni tersity of Michigan 

Eariy Career Research Award Committee 

Presider: Audrey Champagne, SONY at Albany 

Outstanding Doctoral Dissertation Award Committee 

Presider: Russell Yeany, University of Georgia 

Outstanding Master's Thesis Await! Committee 

Presider: Angelo Collins, Florida State University 









8:30AM - 10:00AM 


STRAND SESSION 


SUNDAY 23 APRIL 



Students* Alternative Conceptions: An International Perspective (i Learning: students* Conceptions a Conceptual change : Discussion 

Presider: David Brown, Unitersity of Illinois Keowooi 

Pupils’ Commonsense Ideas about the Construction of Knowledge 
Maria C. Mariani, Sdo Paulo University, Brazil 

Withdrawing the Taboo Regarding Anthropomorphism and Teleology in Biology Education: Heretical Suggestions 
Shlomit Cinossar, Hebrew University of Jerusalem, Israel; AnatZohar, Technion - Israel Institme of Technology, Israel 
Ambiguous Chemical Terms: A Source for Students’ Misconceptions 
Hans Jurgen Schmidt, University of Dortmund, Germarxy 
Framework of Student Conceptions Concemiiig Gravity 
Christopher BuHte, Rene Stofflett, Unkersity of Illinois 



Gold Rush A 
Gold Rush B 
Redwood 
Oregon 
California 
Nevada 



Visual Learning Symposium (1 Learning: students* conceptions a Conceptual Change : Interactive Symposium) 

Presider: Loretta Jones, University of Northern Cobrado 

Participants: 

Loreaajones, Unitersity of Northern Colorado; Marcia Linn, University of California at Berkeley; Bob ^eruK>od, Vanderbilt University; Janet Bohren 
University of Cincinnati; Dorothy Gabel, Irtdiana University; Carl Berger, University of Michigan 



Gold Rush A 



Exploring the Role of Self in Science and Science Education: Feminist Perspectives and Women’s Stories (6 Cultural. 



Social and Gender Issues : Interactive Symposium) 

Presider: Kathleen J. Roth, Michigan State Unkersity 

Discussants: Deborah Trumbull, Cornell University’, Deborah Tippins, University of Georgia. Sherry Nichols, University of Texas, Austin 



Gold Rush B 



Participants: 

Kathleen J. Roth, Angela Barton, Constanza Hazelwood, Lori Kurtb, Elaine Oren, Gail Richmond, Deborah Smith, Michigan Stale University, Lynne Cavazos, 
University of California, Santa Barbara 



NARS1>)^^ ' .if :-C 

Presenters: ' ^ ' , ■r 

DeTrickR.Ualidt^mv&^siNqrtbmkmtiJ(ieFeE^ . 



Can Tffief©|te.ainoivetsal Sd^«'^ 

PresWer: 

DiscussMt- 
Partidpiils: 






Discourse in Elementary Schools (2 I^eaming: Oassroom contexts and Learaer Characteristics : Paper Set Grouped by Committee) 

P res idt*r : Craig Berg. University nf^X'isconsin Oregon 

Explicit Science Reading Instruction in Grade Mcucognitivc Awareness, Meucognitive Self management and Science Reading 
Comprehension 

larryD Yore. Unkvrsity of Victoria; DatiilJ Simce, John Stubbs Memorial School; Richard L William, University of Victoria 
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Promoting Loud Thinking about Light m Elementary School Science 
Gilda Segal, Mark Cosgrove, University of Technology, Sydney, Australia 
Evolution of a Model for Teaching In-depth Science in Elementary Schools: Longitudinal Findings and Research Implications 
Michael R. Vitale, East Carolina Universty; Nancy R. Romance, Florida Atlantic University 
A Vygotskian Perspective on Discourse in a Seventh Grade Science Class in an Urban South African School 
Elizabeth Henning, Johan Strauss, Rand ^rikaans University, South ^rica 



Teachers’ Subject Matter Knowledge and Content Structure (3 Teaching : Paper $et Grouped by committee) 

Presider: Obed Norman, Washington State University Nevada 

Implementation of Inquiry-based Tutorials in an Introductory Physics Course: The Role of the Graduate Teaching Assistant 
Carol W. Thoresen, Montana State Uniiersity 
Biology Teachers’ Knowledge Base of Instructional Representations 
Sheau-Wen Un,JongHsiang Yang National Taiwan Normal Unii-ersity, Taiwan 
The Influence of Curriculum Development on Teachers’ Representations of Subject Matter Structure 
Julie Gess-Newsome, University of Utah 

Three Beginning, Urban, Secondary Science Teachers’ Evolving Understanding of the Nature of Science 
Susan Ralston, Ruth Bombaugh,John Souder, Hans Souder, University of Michigan 



Teachers and Technology (4 Teacher Educatloa : Paper Set Grouped by Committee) 

Presider: John Sode, North Dakota State University Washington 

Factors Influencing the Use of Internet Communities for Secondary Science Teacher Enhancement 
William Barowy, Catalina Lasema, Bolt Beranek & Newman Inc. ; Barry Seferstein, University of California 
Investigating the Process of Becoming Reflective: The Use of Video Cases in Elementary Science Teacher Preparation 

Sandra K. Abell, Lyrm A Bryan, Maria Anderson, Purdue University; LoisM. Campbell, Pennsylvania State Unhersity; ^therine S Cennamo, Purdue 
University; J William Hug Pennsylvania State University 
A Survey of Telecommunications Use by Secondary School Science Teachers in New York City 
Brian Murfin, Queens College of the City University of New York 

A Description and Analysis of Techniques Involving an Interactive Video Lab School for Science Teacher Education 
Allan MacKinnon, Simon Fraser University 



Evaluation of Curriculum and Instruction (5 Curriculum, Evaluation and Assessment : Paper Set Grouped by Committee) 

Presider: Debra Tomanek, North Dakota State University Monterey 

Gulf Literacy: A Marine Science-based Model of Scientific Literacy 

John Trowbridge, Scuthea^em Louisiana University; James H Wandersee, Louisiana State University 
The Effect of Within-test and Between-tests Teaching Interventions to Help Subjects to Attend to the Logical Structure of Scientific Situations 
Ehud Jungwirth, Hebrew University of Jerusalem, Israel 

A Comparison of the Effects of Multiple Visual Examples and Nonexamples versus Prototypical Examples on Science Concept Learning 
Eleanor D. Abrams, University of New Hampshire; James H Wandersee, Louisiana State University 
The Effect of Teaching the Cell Topic Using the Jigsaw Metliod on Students’ Achievement and Learning Activity 
0. Yeroslavski, YehuditJ Dori, R. Lazarowitz, Teebnion —Israel Institute of Technology, Israel 



International Perspectives on School and College Students (5 Curriculum, Evaluation and Assessment : Paper Set Grouped by ( ommittee) 

Presider: James ONon,Maharishi International University Suite 2625 

The Nature and State of General Chemistry Laboratory Courses Offered by Colleges and Universities in the United States 

Michael R. Abraham, University of Oklahoma; Marks. Cracolice, University of Montana; A Palmer Graves, AbdulwaliH. Aldahmash, Joann G. Kihega, 
Julieta Palma Gil, Valsamma Varghese, University of Oklahoma 

How Would You Know if Your Science Education Reform is a Success? Developing Science Indicators at the School District Level 
Graham Orpuood, York Unhersity; Erminia Pedretti, University of British Columbia 
Undergraduate Non-Science Majors’ Evaluations of Geology Labs 
William J Boone, Indiana University 
Teaching Biodiversity: Results of a Delphi Study in Germany 
Jurgen Mayer, University of Kiel, Germany 



Equity Issues in Science Education (6 cultural. Sodal and Gender issues : Paper set Grouped by Committee) 

Presider: Jerome Shaw, Stanford University Suite 2601 

Learning Styles of African American Children and NSTA Goals of Instruction 
Claudia T Melear, Beth Broadhurst, East Carolina University 
Reviewing Gender and Science Education via Multiple Frames of Reference 
Ctoell Hildebrand, Unuersity of Melbourne. Australia 
Attitudes of Junior and Senior High School Students toward Science and Math 
itleen D. Bimderson, Brigham Young University 




o i 
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Different Modes of Assessment in Science and Matliematics: A Systematic Interaction with Gender 
Ijesley //. Parker, Joanne E. Tims, Curtin Uniiersity, Australia 



Learning on Field Trips to Interactive Science Centers and Zoos (lo other* = Paper Set Grouped by Committee) 
Presidert Darrell Fisher, Curtin Unii’ersiiy 

Interactive Science Exhibits on Color Concepts: Testing an Educational Design Model 

BertuuletteM.Peiffer,SciTrekF.du’annucy. Georgia itateUnhersity . ■ 

The Effectiveness of Orienting Students to the Physical Features of a Science Museum Prior to isitation 
David Anderson. Kelart Grove High School. Australia-. Keith Lucas. Queendand Unhersity c^TechnoUigy. .Australia 
The Effects of Pre-trip Programs on learning from a Single-visit 7xx) Field Trip 
J(hn a Balling. Dickinson College: John H. Falk, Science learning Inc. 

Girls' and Boys' Use of Interactive Science Museums 

Teresa Ardmbula- Greenfield, University of Hau aii 



California 






2 Learning: Clawroom Contexts and Uamer Characteristics ^ , s* j 

Learning Environment and Academic Achievement of High School Students Vi'ho learned Evolution in a Cooperative Mode 
Salit Ron, Reui-en lazarowitz, Technion — Israel Institute of Tecbnolc$(^\ Israel 

rocusinu Students' Aiieniion lo Vidccnaped .Analogies Using Questions /-ir / / 

LaufaM Barden. I niversity of Tennessee: WilliamJ Kertnis Oklahoma State University : miltamO. HoUiday. bmiersityof.A ar^larul 
An Investigation of Collaboration in a Project-based Science Middle School Classroom 

Barbara A Crawford, Vniversity of Michigan » i. .• x4-^ 

Ihe Interactions of Spatial Perception, Spatial Orientation and Spatial Visualization with Achievement in Microbiology 
.danUmnon. Margaret E. Heimhrook. Al>ril L Gardner. UnitersiN of Northern Colorado 
Personal and Social Sense-making: Learning Science in the Junior High School Classroom 
Sandra j. Finley. Vnimdty of Texi..s at Austin: Frank F. Crawley. Fad Carolina University 
Investiga’Jng the Origins of Teachers’ Attitudes Toward Teaching Elementary' Science 

Richard Stnller. Pierce Farraghet. Unhersity of Victoria i i nu ■ 

The Impact of learned-helplessness on Students: Student Interactions in Cooperauve Learning Groups in High School Physics 

lulie Cook. Ohio State UnilvrsitY. Lima: Llcyd Barrow. UniversiN of Missouri. Columbia -r i ■ i-<v ,• 

l.'tilizing Feedback Data on Students’ Perceptions ofTeachingStyle and Preferred Learning Style to F.nhance Teaching l-.ffecuvenes. 
John D. Woods. Edith Cowan Unhersity, Australia^ Barry J. Fraser, Curtin Unhersity, AustraHa 



A Synthesis of Research on Inquiry Methods and Explicit 1 caching Strategies 



3 Tcachtng 

Complex Instruction in Complex Classrooms: 

UiwrenceB. Flick. Or egem Slate Unhersiy , . , , c- ■ -r u 

Exploring Science Teacher Metaphorical Thinking: A Case Study of a Secondary School Science Teacher 

Criiiine S:honeux*g. Tom Dana. PcTtnsy'h ania State Unhersity 

Hlemcntar>' Teachers’ Science Conceptions, Attitude Toward Teaching Science and Science leaching Style 
Carolyn L Jeffries Unhersity of California, I/xs Angeles r . i rx i 

H[ementar>' Teachers’ Perceptions of Science education, Classroom Practices and Professional Development 

R. T Willhite, leuis Qark State College 



4 Tcacber Education 

A Narrative of a First Year Science Teacher 
Scott Rnbinsr)n, Florida State Unhersity 

An Analysis of the Responses of Science Student I'eachers to Pupil Questions 
Mary E. Dwham, North CMrolina State Universiy 
Reform in Idementary Science Education: A Critical Ethnography 

lulielhomas, Unhersity of Nebraska. Lincoln c 

Establishing an Action Research Agenda for Preser\'ice and Inservice FJementary Teacher Collaboration on Sell-empowerment in Science 
Sharon Parsons, Karen ReynoLls, San Jose State ( nnersity 
Preparing Elementary Science Teachers in Korea 
Sung Hye Park. Tom Dana, Pennsylvania State Universiy 
Educ'ating the Retlex:tive Elementary’ Science Teachers in Taiwan 

TungFising Hsiung. Chao-Ti lisiung. National TailKi Teachers College, Taiwan 



5 Curriculum. Evaluation and Assessment j i 

I'erformance Tasks and Performance A.ssessment of High Schcxil Students Studying Primary Prevention of Cardiovascular Disea.ses 
Miriam Welicker, Rcuam Lizarowitz. Technion - Israel Institute of Technology' , Israel 
A Comparison of the Computer Administered and Vi'rittcn Forms of Multiple Choice Testing 

DaiidB /Mndvlivt.MalasimiaUnhvrsin'Cnlkge. Pierce Farraghcr,l^nh^^^ . , , i r a u 

The F.IVecl of the (xmstructivist Appioach m Science on Attitudes of Grade ^ Students: A (,ase Study of One . dux) s ppioac 
JuiUth Shepfxml. / \cker Flcfncniary Schml 
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6 Cultural, Sodal and Gender Issues 
GEESE: Gender and Ethnic Equity in Science Education 
Unda D. Bullock University of Texas at Austin 

Critical Examination of Ethnicity, Class, Gender, Culture and Learning: Preservice Secondary Science Teachers 
Patrice McDaniel, Denise Crockett, MaryM. Atwater, University of Georgia 



7 Educational Technology 

A Conceptual Change Rationale for the Design of BioMap: An Interactive Hypermedia Environment to Promote Conceptual Understanding of 
Biological Evolution 
Carolyn f Belzer, Uniiersity cf Michigan 

.Aspects and Considerations of the Automatic Speech Recognition of Spanish: Artificial Intelligence 

Carlos A ReyesGarcia, Instituto TecnologicodeApizaco, Mexico; Ramon A Mata-Toledo, James Madison University 



10 Others 

The Use of the Learner Profile in Observing Middle School Teachers Implementing Inquiry: Teaching Methods 
Nathan Carnes, Miami University (Ohio) 



10;30AM - 12;00PM STRAND SESSION SUNDAY 23 APRIL 

Initiatives in Curriculum and Evaluation (5 Curriculum, EvaluaUou and Assessment : Discussion Group) 

Presider: Tom Elliot, University of Georgia California 

New Directions for Science Institutes: The Project-based Science Experience 
John G. Freeman, Ronald Marx, Unmrsity of Michigan 
Natural Selection Conceptions Assessment: Development of the Two-tier Test 
John Settlage, Jr, Clevelarid State Un iversity; A Louis Odom, Un iversity of Missouri 
Teaching Invention and Design: An Exploratory Study 
Jonathan A Plucker, Michael Carman, University cf Virginia 
Structuring Chemistry Laboratory Environments to Promote Critical Thinking and Learning 
JillL Keller, Philip C Keller, University of Arizona 

A Science-Technology-Society (STS) Critical Issues Course for General Studies Natural Science Credit: The Evaluation of a Pilot Offering 
James A Rye, Peter A Rubba, Leonard Woks, Pennsylvania State University 



CoDversations about Conversations about Science (2 Learning: classroom Contexts and Learner CbaracterisUcs : Interactive Symposium) 

Presider: Emily //. tan Zee, University cf California at Berkeley Or^n 

Discussant : Doris Ash, University of California at Berkeley 

Participants: 

Emily H, van Zee, Akiko Kurose, Barbara Schnabel, University of California; Marietta Iwasyk, Seattle Public Schools; Dorothy Simpson, Mercer Island High 
School; Judy Wild, Sacred Heart School 



Using Metacognitive Tools to Facilitate Faculty Development (4 Teacher Educatioo ; interactive Symposium) 

Presider: Carl F. Berger, University of Michigan Nevada 

Discussant : Patricia Kerr, Hobart and William Smith College 

Participants: 

Katherine M, Edmondson, Joseph Novak, Cornell University; Brian Coppola, University of Michigan; James Wandersec, Louisiana State University; Carl F. 
Berger, University of Michigan 



Research and Evaluation in Natural History Museums and Science Centers: Methodology, Findings, Applications 

(19 Others : Interactive Symposium) 

Pres ider : John J Koran, Jr, University of Florida Redwood 

Discussant : Mary Ann Barnes, Uniiersity of North Florida 

Participants: 

John J Koran, Mary Lou Koran, University of Florida; Lynn D. Dierking Science Learning Inc; Lehman Barnes, Jacksonville Museum of Science and History 



Facilitating Teacher Change (4 Teacher Education : Paper Set Grouped by Committee) 

Presider: Tbeo Wubbels, University of Utrecht Monteiey 

Changing Preservice Teachers* Perceptions of Scientific Inquiry 
Marian L. Martinello, University of Texas at San Antmio 

The Influence of an Outdoor School Experience on a Prospective Teacher Learning to Teach Science 
William Hug LoisM. Campbell, Pennsylvania State University 
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An Inservice Program Focusing on CoilalK>ration to Facilitate Change in Elementary Science Teaching 
Carol Briscoe, Joseph Peters, Unhersity of West Florida 

Improved Science Content for Preservice Teachers: Modelling of Teaching Strategies Based on Current Science Education Reform Literature 
Part n A Comparison of Three University Elementary Science Programs 
KatbieM. Black, Unitersity of Victoria. Australia 



CoateOlportry Assessment Approaches (5 curriculum. Evaiuatlcm and Assessment : Paper Set Grouped by CommUtec) 

Presidcr: Ken Gattis, North Carolina State University Suite 2625 

Two Alternative Approaches to Performance Assessment 
Samuel L Cay, Richard R. Sudu eeks, Brigham Young University 

A Qualitative and Quantitative Comparison of the Impact of Portfolio Assessment Procedures versus Traditional Assessment in a College 
Physics Course 

Timothy F. Slater, Pittsburgh State University. Sara L. Samson, Joseph M Ry^an, University of South Carolina 
An Analysis of the Portrayal of Scientific Explanation in Elementary School Science Textbooks 
R. Timothy Smith, Michigan State University 

Empirical /Vnalysis of Student Performance on the Tasks of Asking Questions, Identifying Variables and Formulating Hypotheses 
Paul J. Germann, University of Missouri, Columbia; .A Louis Odom, University of Missouri, Kansas City 



Philsophical Reflections on Science Education (S History. Philosophy and Epistemology : Paper Set Grouped by Committee) 

Presidcr: Uri Zoller, Haifa Uniiersity Oranim Israel Suite 2601 

A Tale of Two “Isms": Constructivism in Practice 
Allan Feldman. Uniiersity of Massachusetts 

From the Summit of "Truth" to the "Slippery Slopes": Science Education’s Descent through Posit ivisi*Post modernist Territory 
Cathleen C. loving, Texas A &M University 
The Myth of Normal Science in the Shadow of Chaos 
M. Jayne Fleener, University of Oklahoma 

Of Maggots and Saints: The Central Role of Fallacious Thinking in Science Education 
Dana L Zeidler, University of Massachusetts , Lowell 



Three Approaches to Teaching Optics: A Video-based Discussion (i Learuiog: studeots* Cooccptioas & Conceptual change 
Grouped by Proposer) 

Presidcr: Marcia Linn. Uniiersity of California. Berkeley 

Discusscinl : Jim Minstrell, Mercer Island High School, 

An Emphasis on Perception: Teaching Image Formation Using a Mechanistic Model of Vision 
Sue Allen. Barbara White, John Frederiksen, University of California 
Intermediate States and Powerful Ideas: Learning about Image Formation 
Fred Goldberg. Sharon Bendall. San Diego State University 
Constructing New Ideas alx)ut Light and the Formation of Images 
Deu ey I. Dykstra, Jr , William Smith, Boise State Uniiersity 



: Paper Set 

Portola 



.Ffdilderi#® 









: . ■ ;■ . ■ , Vii. ■ : ' ' ' ■ ■ ' . ' . ■= fcy jV?- 

■ ■■■■ . .. v' - . =j ■= ■ • i: : \ ' 



Dpami<:s:Qf Scientific D^KattdGxplaflatk>(if<i:^dbSchodCol|ab^ 

Disootttse 'i 

Dplns&periffiiMtsC:iytatp^ 

Maria 



Expert Science Teaching: Novice Through Expert (3 Teachbig s Paper set Grouped by Proposer) 

P res id er : Judith Burry Stock, ( University of Alabama Washington 

Disrassimts: Santa Raison, National Cmter for the Improvement of Science Education; Robert Yager. L ’nil cTs/ty of Iowa 
Expert Science Teaching: Expert Science Teaching Educational Evaluation Model (ESTEEM) 

Judith A Burry Stock. University of .Alabama 

Expertise in Prcscrxicc Science Education: An Innorativc Approach to Training Elemenuiry' Science Fxiucators 
Gail Shrrrycr. Emmett Wright. Kansas State ( niivrsity 
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Expertise in Preservice Science Teaching Across 10 National Sites: The Salish Project 
Judy Vopava, University of Iowa 

Expertise in Inservice Science Education: Restructuring Science Educators through SS Si C/Chaulauqua 
Garry VarreUa, Susan Blunck, University of Iowa 



The ScienceWmre Project: Supporting Modeling and Inquiry via Computational Media and Technology (7 Educational 

Technology : Paper Set Grouped by Proposer.) 

Presider: Liza Finkel, University of Michigan Gold Rush B 

D iscussam : Vincent Lunetta, Pennsylvania State University 

ScienceWare: Rationale and Context 

Elliot Solowo}> Joseph Krajcik, Uza Finkel, University of Michigan 
impact of ScienceWare and Foundations on Students’ Attitudes 
Siete Stratford, Liza Finkel, University of Michigan 
Learner Centered Software Design to Support Students Building Models 
Shari Jackson, Steve Stratford, Joseph Krajcik, Elliot Soloway, Unhersity of Michigan 
Interactive Media Literacy in the Foundations of Science Classroom 
JeffSpitulnik, Uniiersity of Michigan 



Faclbw Alfectin^ Student Clioicb of Car^r in Sctence in Canady Oiina, Engiatid, Portugal and . 

Crystal 

FacU»s Student Science &E^ 



fStttws AffectiisgiStudeat Ck)ked"es«ieef int SdeiicK Geaciet Canatitta Schodb 

Mectia^Sl^eat Cht^e of Cawrar ia Scfe«K« Hffetent Approaches totToacha^ Seieace ia Japaoese S<1 kx^ 






Sdei«:e £dtt^oa» A Book lajrtbe Acwl«itty of 

Eduii^loo (l0OA«»;'j^»perS«d^^ . 

PresJeter; 

DeidbpaweoCi^djSe^ fioolc; 



Insao^eaalsi^jtatei^^-^ 

J^ibertJ. 'X'^ammutnititvle of Science, Israel 

fmeraatiQiral Comparisoas erf ftrticipation, Aehfeyeaient and Attkactes 



Gender Issu^ 



StwieBts’ Concepdoas: 

OaviilP.:TreaguS^:Cta1^:(lh{bersi^fAtistmlia;Rei^ ■_ 



12:00PM - 1:00PM 


LUNCH 


SUNDAY 23 APRIL 








12:30m-aaOPM-^X P 


. SmAND 7 SYMPO$IUM ' ■■ ' 


SWiBAY 23 APRIL 







Presideti , l^a»cyBySo»^r, Viiive^ . " .Cv-a^v'-;/;.' 

Paaid^ts} ' ' ■ ■■'' 
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1;00PM ~2;30PM STRAND SESSION SUNDAY 23 APRIL 

l^ldpaRb? 

Preliminary Results and Design Issues for the Salish Project (4 Teacher Education : interactive Symposium) 

Presider: Robert K. James, Texas A &M University Gold Rush B 

Participants: 

Robert K. James, Texas A &M University; Robert Yager, Univefsityoflowa; Herbert Brunkhorst, California State University; Patricia Simmons, University of 
Georgia; Mark Twiest, Indiana University of Pennsylvania; James Gallagher, Michigan State Unitersity; Tina MarsballBradley, Norfolk State University; 
Sheryl McGlamery, University of Northern Colorado; Gerald Krockoter, Purdue University; Barbara Spector, University of South Florida 



Computer Technology and Science Assessment: A Research and Development Perspective (5 Curriculum. Evaluation and 
Assessment : Interactive Symposium) 

Presider and Discussant: JatnesShytnansky, University of Iowa Suite 2601 

Participants; 

David Kumar, Florida Atlantic Unhersit}>; Stanley Helgeson, Donna Berlin, Arthur \Pbite; James Altschuld, Ohio State University; Nancy Romance , Florida 
Atlantic University; Michael Vitale, East Carolina Uniiersity 



Group Woric (2 teaming: Classroom Contexts and Learner Characteristics : Paper Set Grouped by Committee) 

Presider: Ruth Zuzovsky, Tel Aviv University, Israel Nevada 

A Closer Look at Conflicting Expectations Embedded in Group Work: Profiles of Two Students 
Gail Richmond, Joanne Striley, Michigan State University 

How Do Middle School Students Leam Science? An Analysis of Scientific Content and Social Processes in Cooperative Groups 
Julie A Bianchini, Stanford Unitersity 

One Computer Per Small Group Versus One Computer Per Class: How Two Different Formats Aifecl the Quality and Quantity of Student- 
Student Interactions While Using a Computer Simulation 

Craig A Berg. Unitersity of Wisconsin; Joy Bra^strom, Nicollete High School; Joe Sutter, Horace Mann Middle School 
Role Negotiation: Implications for Special Education High School Biology Students Working in Small Groups 
Marcia K Fetters, University of North Carolina 



Teachers* Understanding of Classroom Environments (4 Teacher Educatioo : Paper set Grouped by Committee) 

Presider: William Pankratius. Unitersity of Las Vegas California 

How Do Prospective Science Teachers Learn from Teacher Education? The Influence of Their Entering Conceptions about Science and 
Teaching 

Linda M Anderson, Kathleen L Peasley, Michigan State Unitersity 
Elementary Science Teaching and the Culture of Schooling: Dilemmas Facing Preservice Teachers 
Sherry Sullivan, Butler University 

Evaluating Inservice Science Teacher Education Programs: A Case Study 
Craig Bowen, University of Southern Mississippi 
Group Processes in Science Laboratory Work 

Clare Christensen, Cximpbell J. McRobbie, Queensland Uniiersity of Technology, Australia 



Curriculum Issues in Context (S Curriculum. Evaluation and Assessment : Paper Set Grouped by Committee) 

Presider: Bill Boone. Indiana Unitersit)* Suite 2625 

Using Learning Cycles to Teach High Schcx)l Chemistry 

Anton E. Lawson, James P. Birk, Andrew Ma::zoiini, Arizona State University 
The Influence of an Interdisciplinary Program on Teachers’ Attitudes and Understandings of Interrelationships between Energy', 
Environment and Public Policy 

Brian L Gerber, Center For Energy* Education: AnnM. L Cavallo, University of Oklahoma; Edmund A Marekjohn Chiodo, University of Oklahoma 
For All Intents and Purposes: Probing the Levels of Intended Curriculum for a High School Chemistry Class 
Jane 0. Larson, University of Colorado 

The Effect on Student Performance of Placing Physics Problems in Real-life Context 
Leonie Rennie, Lesley Parker. Leonie Maley, Curtin ffnitersity, Australia 



Multiculturtl Perspectives (6 cultural, social and Gender Issues : Paper Set Grouped by Committee) 

Presider: Ed Rdbeck, Unnersity of British Columbia Oregon 

Diflbrcntiul Socialization in a Multicultural Setting Affects Academic Achievement 
James R. Catnpbell, Michael Kyriacou Kout.^ulis, PdisChrisochous, St. John's Uniiersity 
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Science Performance Assessment and Language Minority Students: Exploring the Interface 
JerotneM. Sbau\ Far Laboratory, California 
Multicultural Science Education for Diverse Student Populations 

Dana Caseau, California State University at Fresno; Katherine Norman, Unhersity of Texas at Brounsville 
Educating the Migrant Child with Different Levels of English Proficiency 
Francisca Garcia de Kidder, CJ^arles Arulerson, Michigan State University 



Skills, Concepts and Interactive Learning (7 Educational Technology : Paper Set Grouped by Committee) 

Pres ider : Dat 'id Jackson, L^nhersity of Georgia Portola 

Effect of a Microcomputer Based lab on Graphing Interpretation Skill and Understanding of Motion 
Michael T Siec, Rockhurst College 
Students Modeling Concepts and Conceptions 
Michele W. Spitulnik, University of Michigan 

Use of Telecommunications to Deliver University Science Contcnc/liducation Courses to High School Science Teachers: An Evaluation 
Derrick R. Imoie, Unhersity of Northern Iowa 

Educational Aspects of Developing a Computer-based Multimedia Physics Instructional Package for Students with Limited Physics 
Backgrounds 

Mario G. Zadnik, Robert D. Loss, David F. Treagust, Curtin University. Australia 



Cnltllftles I • ' 




Teachers and Teaching (lO others : Paper Set Grouped by Commince) 

Presider: John Matson, San Jose State University Monterey 

Certification Standards and Science Teacher Supply 
Sharon P. Hu^lson, Morehea/l State University 
Visionquest: Teachers’ Perceptions of Reform in Science Education 
Sajian Saul, Dana L Zeuller, i ’niversity of Massachiv^etts, Lowell 
Developing a Teacher Education Activity while Researching Students’ Knowledge 
AlettaZietstnan, Uniiersity of the Wituatersrarul, South Africa 
Teachers and Research: Partnership for Reform 
Judith Johnson, Unhersity of Central Florida 



Tqwii«I jiti of ^ pevdopiaeat: A 

;• -riiS Piipec:Sct-!G|<^ -• ’■ 

Firesirferj . ■ / ' H 'Oold^®U»h A 

DadisSantLx'- i^^ :.r 

The Social CpnstftKMon;orfatlbit^k^cedt>er^ Sd^ . 

TheCons^truafonof0^fsabQuiSdeftceTesdhjngandleantm 

ALcx)kiitCa^vtefe;^^ A Case Study Ptasp^tiye Teachers of Semottaty &h^ 

Dcvdopm.erit of Content Kft dwfcd^ and PedagQg^^^ 

MltaRcydboudhury, Miami VnkmffyfOhio); Offborab 7Tppin$,Vfdt^fs0y<f^^ 



Performance Assessment in Science: Examining the Roles of Teachers and Students (5 Curriculum. Kvaluatioo and Assessment 
5 Paper Sets Grouped by Proposer) 

P res i d( T : Jill Keller. I ’nit ersity of Arizona Redwood 

lieginning Sciciicc Tcaclicrs and Performance Assessment in Connecliaii 
Michal lomask.Joan BoykoJj liarnn. ( onnecticut State Depart metU (f Fducatum 
Teachers' Assessments and Pupils' Self assessment in Great Briuiin 
Paul lUack King s College, ixjtulon. Fnglatul 
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Teachers’ Involvement in Balanced Assessment in Israel 
Pinchas Tamr, Hebrew University of Jerusaletn, Israel 
Alternative Assessment in Science in New York State 
Rodney L. Doran, State UnU>ersity of New York at Buffalo 
Reliability and Validity of Performance Assessments 

Maria A Ruiz Prit.jo, Richard J. Shavelson, University of Caiifomia at Santa Barbara 



2;45PM - 3:45PM STRAND SESSION SUNDAY 23 APRIL 

The Use of Metacogoitive Tools to Facilitate IQlOWtedge Production ($ Curriculum. Evaluatloa and Assessment : Dbeusston Group) 

Presider; Michad Wavering, University c^AHtansas Monteiey 

Participxnts: 

Joseph D. Novak, Richard luli, Cornell University 



Counter a$ liiMtiittgPaitaec: 

' • •• 



Sr ':-. >;:v • 
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Sp^Siert fiibriG^iMtmityifGiif^)^ 












■; V; " 

Kesife'S 

Y, witke, { 



[ fidoMUami 



' Pocti^ 



2^ffbn:R£:l^e^iseirij^ua^eintdTs$t^Semice 



High School Students’ Understanding and Problem Solving (1 Learning: Students* Conceptions & Conceptual Change : Paper Set Grouped 
by Committee) 

Presider: Mark Cracolice, University of Oklahoma Or^on 

Teaching Science in Inclusive Classrooms Through STS Investigations 

Katherine Norman, University of Texas; Dana Caseau, Jennifer Cooper, Karen Valdivisco, Lisa Outlow, Greg Conner, California State Uniiersity at Fresno 
High School Students’ Views about the Meaning of Technology 

Alan Griffiths, Nancy Parsons Heath, Memorial Unitersity of Newfoundland 
Everyday Thoughts about Nature: An Interpretive Study of Sixteen Ninth Graders' Conceptuali 2 .'iions of Nature 
William W. Cobem, Arizona State Unitersity West; Adrienne Gibson, Scott Underuood, Cactus Shadows High Suhool 



UodefStUndiog Aodlogies (1 Learning: Students* Conceptions & Conceptual Change : Paper Sec Grouped by Committee) 

Presider: Donna Dorough, Pennsylvania State Unkersiiy Gold Rush B 

The Challenge and Potential of Self^gene rated Analogies with Elementary School Science Students 
H. Datid Wong, Michigan State University 
Analogy Use in Experts and in Instiuction 

John Cletnent, Szientific Reasoning Research Institute 
Analogy Maps: Determinants of Conceptual Understandings? 

Rodney* B. Thiele, Curtin Unitersity, Australia 



High School Students* Understanding and Problem Solving (2 Learning: Claasroom Contexu and Learner Charactertstlcs : Paper Set 
CiToupcd by Ccanmlttce) 

P res i( Icr : Olugbemin) Jegedc, Unit •erJty <f Sc luthcm Qucvnslarul, Australia Nevada 

Success in High School Chemistry: What I)ck\s It Mean and Uliat Does It Take to be a Good Student? 

Charles Rop, Michigan State I 'nuersity 
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The Effects of Verbal Explicitness on College Chemistry Students’ Mental Model Building 
Vickie M. Williamson, Kenneth C Williamson, Illinois State University 
A Study of the Relationships Between Student Learning Style and Performance in Introductory College Chemistry 
Linda C. Crynkewicb, Ronald Simpson, Darwin Smith, University of Georgia 



Teachers* Attitudes and Beliefs (5 Teaching : Paper set Grouped by Comminee) 

Presider: Betty Bitner, Southwest Missouri State Uniiersity Suite 2601 

Preservice Elementary Teachers’ Rationales for Instructional Preferences Regarding the Teaching of Science in Elementary School 
Sheila M. Jasalavich, Marist College, New York 

Ideas about Science and Teaching from Teachers in 14 Countries: An Analysis of Data from Piloted Questionnaires of the Third International 
Mathematics and Science Study 
Leland Cogan, Richard Houang, Mi<±igan State i 'niiersity 

Teaching Approaches in English Science Classes: Has the National Curriculum Really Changed Them? 

Terry Hudson, Robin Smith, Sheffield Hallam University, England 



Teachers and Curriculum Initiatives (4 Tetcfacr Educatloa : Ptper set Grouped by committee) 

Presider: Edmund Marek, University of Oklahoma Washington 

The Missing Link: The Implemented Curriculum in Project 2061 
Sharon J. Lynch, George Washington University 
Teachers’ Attitudes Toward Science Education Research: A Classroom Survey 
Philip R Pankiewicz, SUNY College ; Obed Norman, Wadyington State University 
Through a Sideways Door: A Resource Model of Science Teacher Change 
Gail Jones, Elizabeth M. Vesilind, Uniiersity of North Carolina at Chapel Hill 



Teaching and Learning as Empowerment (4 Teacher Educatloa : Paper set Grouped by Committee) 

Presider: Murray Jensen, University of Minnesota California 

Teaching and Learning as Empowerment: A Case Study from Elementary Science Teacher Education 
Jenice French, Kansas State University; Thomas Koballa, Jr, Uniiersity of Georgia 
A Comparison of Program Coordinators’ Leadership Models in Science and Mathematics and Lead Teachers’ Implemenution of those Models 
in the Schools: Is there a Match? 

Catherine Nesbit, Josephine Wallace, Uniiersity of North Carolina at Charlotte; Anne-Courtney Miller, University of North Carolina at Greendboro 



Aspectos de Bioquimica y Biologia (9 Spanish Sessions : Paper Set Grouped by Committee) 

Presider: JesuimPacca,UniversidaddeSao Paulo, Brazil Suite 2625 

U Ensenanza y el Aprendizaje de la Bioquimica Desde la Perspecliva de la Teoria General de Srsiemas 
Ernesto Pachon, Pontificia Universidad Javeriana, Colombia 

Un Modelo Para la Ensenanza y el Aprendizaje de la Bioquimica Basado en la Formacion y Adquisicion de Conceptos 
LuzB, Pardo, Ernesto Pachon, Pontificia Universidad Javeriana. Colombia 
Las Nociones de lo Vivo y lo No Vivo on Ninos de Primero de Primaria 

Norma Constanza Castano, Pablo Antonio Bonilla, Julio Munevar, Aura Burgos, Universidad Pedagogica Nacional, Colombia 



Teacher Beliefs and Science Education Reform (5 Teaching : Paper set Grouped by Proposer) 

Presider: Amy Paltneri, Indiana Uniiersity Redwood 

Relationships Between Teacher Beliefs and Science Education Reform 
Charlene M. Czemiak, Andrew T. Lumpe, Uniiersity of Toledo 

The Determinants of Ohio Teachers’ Intentions to Implement the Slate Science Model into Their Classroom Instruction 
Jali J Haney, Bowling Green State Uniiersity 

Teachers’ Beliefs and Their Intent to Implement Scientific l;nceriainty in the Ciassrcx)m 
Andreu^T. Lumpe, Charlene M. Czemiak, Uniiersity of Toledo 



Utilizing Front-end Evaluation and Research to Understand Museum Visitor Knowledge and Interest (toothers : Paper 

Set Grouped by Proposer) 

Presider: Jm Pedersen, Iktiiersity of Arkansas Gold Rush A 

Utilizing Interpretive Carts to Collect and Analyze Visitor Conversations in a Natural History Museum 
LyrmI). Dierking, Dana Holland, Science learning, Inc 
Assessment of lire (jeneral Public’s Life Science Conceptual Frameworks 
J(bn II. Falk, Science learning, Inc. 

Naive Knowledge and the Design of Science Museum Exhibits 

,Minda Borun, Franklin Institute Sciena* Museum; Christine Masse\\ Swarthmore CoUegfi; Tiiu iMcr, Ikiivcrsity of Pentisylvania 
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4:00PM - 5;30PM STRAND SESSION SUNDAY 23 APRIL 

The Teacher’s Perspective (3 Teaching : oiscussioii Group) 

Prcsidcr: PauICknmnn, UnhvrsityofAlissounColuntbia Suite 2601 

Multicultural Science Education: Philosophical and Historical Questions of Ownership 
Obed Norman, Tashin^on State Unitersity 

Preser\ice and Inser\ice Elementary Teachers' Classroom Experiences with Science/Mathematics Integration 
Mark Guy, Mains Kelley, University of North Dakota 
Science as Content, Science as Context: >X'orking in the Science Department 
John 9t'allace, Helen WiMy. Curtin Uniiersity, Australia 
A Critical Perspective on Professional Development in Science Education: A Case Study 
Tony Ijorsbach, Uniiersity of Alabama 



Preservice sMid Inservice Teacher Education (4 Teacher Education : imm:ussIoo Group) 

P res idcr : Ba rhara Moon, Si mon Fraser University Redwood 

Model Perception Among Preservice and lnser\*ice Chemistry' Teachers 

NitzaBamea, Yehudi! J. Dori, M. Finegold. Technion — Israel Institute of Technology*, Israel 
The Mar\'land Collaborative for Teacher Preparation Year One Report: Collaborating with Mathematics and Science College Professors to 
Construct Specialized Upper Elementary Middle School Teacher Preparation Programs 

Raruly McGinnis. Anna Graeber, iniversityof Maryland; Gerry> Rossi, Salisbury* State College; Marcia Cushali Frostburg State College; Genieve Knight, Coppin 
State College, Joan Langion, Bou ie State College: Tad \Catanabe, Towson State University 
An Exploration of the Interplay between Preservice Teachers’ Existing Science Know^ledge and Constructivist Instructional Strategies 
Brenda J. Gustafson, Patricia M. Rowell, University* of Alberta 

Planning to Teach Elementar)’ School Science Lessons: A Study of Preservice Teachers’ Preparation and Action 
Patricia M. Rowell, Sandra Guilbert, University of Alberta 

Contributors to the Decision of Elementarv' Education Majors to Choose Science as an Academic Concentration 
Jacquelyn J. Moore, Scott B. XC'atscm. East Carolina University 



Transforming Curriculum: The Evolution of a Collaborative Campus Renewal Project {5 Curriculum, Evaluation and 
Assessment ; Interactive Symposium) 

Presider and Discussant: Sheila Pirkle, Louisiana State University Nevada 

Pani(ip:uus: 

SheiUt Pirkle, Louisiana State I nitersity. Frank Cartledge, Louisiana State Unit*crsity* OMege of Basic Science; Kerry Davidson, louisiana Boanl of Regents; 
Mary-Ellen Jacobs James Wandersee, Louisiana State Unkersity; Exyie Ryder, Southern University* 



Theory Revisited; Further Exploration of a Model of the Relationship between Gender and Science (6 Cultural, social 
and Gender Issues : Interactive Symposium) 

P res ide r : Joanne Tims, Curtin Unit ersity Gold Rush B 

Participants: 

l^eyli Parker, L^mie Rennie, Curtin Uniiersity; Jane Butler Kahle. Dana Riley*. Miami Unkersity (Ohio) 



Technological Support for the Professional Development of Science Teachers (7 Educational Technology : interactive Symposium) 

Presider: Joseph 5. Krajcik, I nkersity* of, Michigan Gold Rush A 

Disaissants : Nancy Songer, Unit ersity* of Colorado; Norm Ledenmn, Oregon State University 

P;uticip:uUs: 

Joseph S Krajcik, Elliot Soloway*. Ronald U*’. .Marx, Pfyyllis Blumenfeld, Nathan Bos, Barbara Ladewski, inkersUy* of Michigan 



Panel Review of "Science Teaching: The Role of History and Philosophy of Science" (8 History. Philosophy and Epistemology ; 
Interactive Symposium) 

Presider: Fred Finley, University of Minnesota Crystal 

PartinpiUils: 

Michael R Matthew,*;. I nkersity (f Nett South Vtdles, Australia; Norm Lederman, Oregon State I nkersity; Cathleen l/n ing, Texas A&Ml fnkvrsity: IXnis 
Phillips, Stanfonl Unkvrsity 



Rec^tTfeodsiaBuropeiia Science Edu<^{oaRe$e«tdk (ioO())«$ifoteM(ttv«Synii)<)»iaai, spctuoredbydieiai^tioAncodu^ 

Presider and Oiscussahi: f^erHeu^wn.lMtKrs&yqf'lfitainsni.Madfson Emefdd 

Partidpaots; 

ReftidenlMt, IMwer^f^Kkl, Rosalind Diiar, Unwer^vf Leeds. Englandjotn Gdbert, (IttimsttyqfReadir^ Engfand; Rkba/dDusdd, 

tMmsify PhUipAdag, lottdm, en^0fd: Jheo VMiels, Onw dejong, Fred Vtrednt tkivmUy, The (MhetUtnds 
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Modeling in Biology ( l Learning: Students' Conceptions & Conceptual Change : Paper Set Grouped by Committee) 

Presider: Peter Rt4hha,Pennsyh'ania State UniiHirsity Montercy 

The Relationship between High School Biology Students’ Content Knowledge ofDiffiision and Osmosis and their Confidence in their Content 
Knowledge 

lx)uisOdom University of ML^uri, Kansas CAty- Ucrydh. Barrow, University of Siksouri, Colufnbia 
Representations of an Osmosis Problem 
June T. Zuckertmn, SONY at New Paltz 
Students’ Mental Models of Meiosis and Genetics Topics 
Ann M. L Cavallo, Stacy Sheperson, University of Oklahoma 

High School Students’ Use and Revision of Models of Meiosis in Solving Inheritance Pattern Genetic Problems 
Cynthia F. Wynne, Mversity ofWisconsin-Atadkon 

Problem Solving Techniques (1 Learning: Students' Conceptions & Conceptual Change : Paper Set Grouped by Committee) 

Presider: Julie Cook, Ohio State University, Lima Suite 2625 

Concept Mapping as a Tool for Problem Solving in Science 

Peter Okebukola, Lagqs State University, Nigeria; Olujegede, Unitersity cf Southern Queensland, Australia: Rose .\ghohr, Curtin Unitersity, Australia 
The Effect of Explicit Problem Solving Instruction on Students’ Problem Solving Performance and Conceptual Undersuinding of Physics 
Douglas Huffman, Pat Heller, Unitersity of Minnesota 
Fostering Effective Prediction Problem Solving Through Cognitive Analysis and Guided Practice 
Roy Hurst, University of Southern Mississippi 

Assessing Student- Problem Solving Success on Selected Topics in Introductory Chemistry 
Diana Mason, University of Texas at Austin 



Advances in Assessment (5 Curriculum, Evaluatloo and Assessment : Paper Set Grouped by Committee) 

Presider; Eleanor Abram, Unitersity of New Hampshire Oi^on 

After Three Years in a Middle School Reform Project: Are Studenis Scientists Yet? Involving Teachers in Designing Assessments to Align with 
Reform Goals 

Helen Parke, East Carolina University; Wendy McCohkey, SERVE; James Altschuld, Ohio State University; Rita O'Sullitan University* of North Carolina, 
Creensboro; Randy Yerrick, East Carolina University 

Performance Assessment of Higher Order Thinking Skills in Elementary' School Science: What Do We Measure? 

UweHameyer, Jurgen Baumed. University* of Kiel, Cennany; Robert H Evans, Wake Forest Unitersiiy* 

Thinking and Reasoning on Statewide Science Assessments: Examples from Performance-based Assessments in California 
Timothy J Breen, GailP Baxter, Unitersity of Michigan, Robert Glaser, Unitersity of Pittsburgh 
Fxjuity Issues for Large-scale Performance Assessments: An ,\nalysis of Gender and Race Differences 
Scott F. Marion, LorrieA Shepard, Unitersity of Colorado 



Interactive Learning Environments (7 Educational Technology ; Paper set Grouped by Committee) 

Presider: Derrick Latvie, Unitersity* of Northern Iowa Portola 

Effectiveness of an Interactive Learning Environment to Teach Problem Solving Skills to Students at Risk of Academic Failure 
Rebecca Denning, Ohio State L nitersity*; Phillip J. Smith, Cognitive Systems Engineering Laboratory 
A Computer-assisted Scientific Literacy Development Plan 

Patrick Cronin, Lk>nie Rennie, Curtin University, Australia; Gary William University of Western Australia, Australia 
Image Processing in a Science Classroom: Students’ interpretations of Images 
Jeffrey S. Friedman, Unitersity* of California at Berkeley 

Unexpected Consequences of Using Technology to Help Elementary' Schcx)l Studenis Understand about Sound and Music 
Shirley* Magnussem, Danielle Ford. Mark Tetnplin, Annemarie S. Palincsar. L 'nitersity* of Michigan 



The Rocky Mountain Teacher Education Collaborative (4 Teacher Kducallon : Paper Sel Grouped by Proposer) 

Presider: Fred Stein, Colorado State Unitersity 

Science Reforms in the Rock\' Mounutin Teacher Education Collaborative 
Ijoretta Jones, Jay Hackett, Unitersity of Northern Cx)lorado 
Mathematics Reforms in the Rocky Mountain Teacher Education Collaborative 
James boats. Metropolitan State Odlege of Denver 
Diversity Reforms in the Rocky Mountain Teacher Education Collaborative 

Marilyn Taylor, Metropolitan State OAlegc cf IXmter; Kathryn OKhran. I niversity (f Northern OAorculo 
Pedagogy Reforms in the Rocky Mounutin Teacher Education Collaborative 
Barbara Neknn, Nancy Hartley, Colorado State ( biiversity 



Washington 



PAGEs A Paf^lCipant Gonstmcteci Evaluation Model and Its Application (5 Cufriculum, Evtlumion md Assessment : Paper set Grouped 
by Proposer) 

Presidor: David P Butts, ( niversity of (Jeorgia California 

Disrussani : Mary Undse BelUvrry, National Associatitm of Biology Teachers 
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An Evaluation Model with Participant Constructed Components 
Thomas Kohalla. Jr, David P. Butts, Joseph Riley, Unitersity of Georgia 

Does a Summer Research Experience Make a Difference? An Application of the PACE Model to the ASCB Summer Research Fellows Program 
DaiHd P. Butts, University of Georgia; Robert Bloodgood, Unitersity of Virginia 
Does a Summer Industrial/Research Experience Make a Difference? An Application of the PACE Model to the GIF Program 
Ja\nna Fox, John R. \C^iggins, Georgia Irrstitute of Technology; David P, Butts Uniters^ty of Georgia 
Does a Summer Leadership Program Make a Difference? An Application of the PACE Model to the Georgia ST3 Leadership Program 
Joseph Riley, University of Georgia 









6:00PM - 9:30PM 


EVENING AT EXPLORATORIUM 


SUNDAY 23 APRIL 



Exploring Informal Science Education: An Evening at the Exploratorium 

Presiders: Goery Delacdte and Sally Duensing, San Francisco Exploratorium 

• Buses depart from the Holiday Inn al 6.00 pm and 6.30 pm. 

• A welcome and orientation session led by the Direaor, Goery Delac'ote, will be held in the Tneater at 6.30 pm and 7.00 ()in. 

• As the Exploratorium will be closed to the public, .NARST members will have full acress to exhibits on the museum floor, classrooms, theater, library and 
bookstore. 

• A buffet dinner will be provided. 

• Buses leave the Exploratorium commenting at 8.30 pm and finishing at 9-30 pm. 

1 Learning: Students' Conceptions & Conceptual Change 
The Process of Conceptual Change about Collisions 

LizeteM. Orquiza de Canalho, UNESP; Alberto Villani, University' of Sdo Paula Brazil 
Hft'ects of Instruction on Preservice Elementary Teachers’ Conceptions of 'OiTiat Causes Night and Day and the Seasons 
Ronald K, Ad wood, Virginia A. Aiuood, University of Kentucky 
The Bernoulli Effect: Initial Study of Open and Closed Systems 
Anthony J. Petrosino, Daniel L Schwartz, Varulerbili Unitersity* 

Fifth and Sixth Grade Students' Fjcpianations of Global Warming and Ozone: Conceptions Formed Prior to Classroom Instruction 
Donna K Dorough, James A Rye, Peter A Rubba, Pennsylvania State Uniiersity 
Using Drawings to Investigate Children’s Understanding of Concepts 

Tina Jarvis Leicester Uniiersity, England; Leonie Rennie, Curtin Uniiersity, Australia 
Student Understanding of Selected Science Concepts Related to Water 
Linda B Hagelin, Karen ReynoUls San Jos^ State Uniiersity' 

A Learning Process Study on Elementary' Features of Chaos Theory 
Michael Komorek, Reinders Duit, University of Kiel, Germany' 

Videos of Case Studies: Issues Involved in the Development of Images for Science Teacher Education 
Sue Mattson, liarvard-Smithsonian Center 

Do Teachers “Help’ Students to Strengthen PreconcepLs? Some Reflections about the Teaching of Image Formation by Converging Lenses 
Marta Pesa, Leonor Colombo de Ciuimani, Siliia Braio. Liiiversidckl Nacionalde Tucoman. Argentina 
The Monochromatic Lightw'ave Model in Learning Physical Optics 

Leonor Colombo de Cud muni, Marta Pesa, Julia Salinas Uniiersidad Nacional de Tucoman. Argentina 



2 Learning: Classroom Contexts and Learner Characteristics 
Inquiring Moments: Capturing Preschoolers Doing Science 
Shireen J. M. Desouza, Cieorgia Southwestern College 



5 Teaching 

Determining and Comparing the Alternative Conceptions of the Concept of Force of Non^science Education Majors and Practicing Teachers 
Using the Interview* aboutlnstance Technique 
Dermis W. Sunal, Linda Ewing, Uniiersity of Alabama 
The Genesis of the Mathematics Demonstration 
Egberto Agard, Uniiersidad de Panama, Panama 



4 Teacher Education 

Bringing Summer I'lcld^hased ExjXTicnces l\ick Into K*12 Classr(X)ms 
Keith Mdilroy, L niiersity of Kentucky 

IntciA'cning in the Professional Development of Science Teachers: The Colorado Science Teaching Enhancement Project 
James D. Ellis Donald E. Maxwell, Biological Sciences Curriculum Study, Paul J. KuerbL% The Colorado CcVlegy 
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5 Curriculum. Evaluation and Assessment 

Project EARTHSTORM: Integrating Real-time Weather Data into the Science Classroom 
Melanie A. Reap, Geor^ianna Saunders, Ann M. L Cavallo, Unwersity of Oklahoma 
The Development, Field Test and Validation of a Wetland Ecology Test 
Jeff A. Thomas, Rosalina V. Hairston, Unwersity of Southern Mississippi 



6 Cultural, Social and Gender Issues 

Establishing a Mother, T)augh ter Science Club: A Case Study 
Frances Tate Chandler, San Jose State University 
The Teaching of Science: A Sociocultural Approximation 
Lilia ReyeS’Herrera, Florida State Unitersity 

7 Educational Technology 

Ohio’s Classroom of the Future and its Effects on Students’ Science Efficacy 
Ron Broume, Georgia Southern University 

Enabling Student Research of Environmental Problems Using a Geographic Information Systems Approach 
Timothy P. Olsen, Unitersityof^'isconsiwMadison 



10 Others 

Fjcploring Students’ Constructed Perceptions of Science Through Visiting Particular Fjchibits at a Science Museum 
Dana Riley, Jane Butler Kahle, Miami iiniversity (Ohio) 

Interpreters’ Perceptions about the Goals of the Science Museum in Taiwan 
(hi’Chin Chin, National Museum cf Natural Science, Taiwan 
The Educational Impact of an Overnight Museum Experience 
Susan F. Sunbury, Boston Uniiersity 

Perceptions of Visitors’ Learning at an Interactive Science and Technology Cer-;re 
Davui Johnston, Leonie Rennie, Curtin Uniiersity*, Australia 

"Did You Hear the Message?”: Visitors’ Use and Understanding of a Sound Exhibit at Interactive Science Centers 
Terence P. McQafferty, Curtin Lkiiversity, Australia 
Prototyping for die 21st Century 

Joost / Doutna, IMPULS Science & Technology Center, The Netherlands 



i \J 
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MONDAY April 24 

Program Overview 



Session 


Room 


Time 


Committee Meetings 




7.00 am - 8.30 am 


STRAND SESSION 




8.30 am - 10.00 am 


STRAND SESSION 




10.30 am - 12.00 pm 






■ ■ 42^ i»j» - 2.^ iH». . ' . 


STRAND SESSION 




2.30 pm - 3.30 pm 


STRAND SESSION 




4.00 pm - 5.00 pm 


NARST Outstanding Paper Presentation 


GOLD RUSH B 


4.00 pm - 5.00 pm 


NARST Business Meeting 


GOLD RUSH B 


5.00 pm - 6.00 pm 


Next Generation of Researchers’ Dinner Chats 


CALIFORNIA 


6.00 pm - 8.00 pm 


Executive Board Meeting and Dinner 


MONTEREY 


6.30 pm - 8.00 pm 


Sci«ac« tbtater . 


CRYSTAi, 


8.00 pro - 9.30 pro 


fifSink 

-”v' 
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MONDAY April 24 

Strand Highlights 





••••."■ :'V; ’r ■ • 


Time A 


STHA]p.l« 


Ifathttal Feuf^^tiOH's M Tiachkg and leataing 

Program/ 1^jkreW4 Are pning and '■ ■■'' 

Barf)!»aE.'I<>¥tlts, N«9dMSt^(»F^ ' ' 


846 h«» ~ 16.06 uaP :' 
' WASHINGPI^ , 


INTERNATiOmL' ■ 
C0MMrtTEE;r 


fgacHir^ yriFi Students' Itkas in - 

1 RetCf WL' Bewsou, 15«vertey BsS, Nfe8a CrimeffirttTuateifti, <3erfeuae 


1046 m.-.lXOO |»n 
" ■ ' " '^WPOD • 


INTBRNATtdNAli^ 1 ' 
COM^ 


£3fimensims ^ Insetvke Taactter t>eveR^^ 

I Philip Adey, Jftidift ^{artia l^ank, Rbb^ F&iHattth'er, - 

; CljHstiBfi Hsroisop, Stew-B«» IJm, tarty Bsoeli? '• 


. ^646 urtMiaMines,; . 
■<5ai>RUSHB 


STlt^D 19; ■; ••• •. 


iHandhopgeif Feseweh Hi Science Teaddng and Learning' A Feview 
<f ike Paa and aLoidttutke Future-, ' , 

': l^FQthy. Pallet Rhit^d Antod Cut Berger, lane 

^ Btrtier KahJe ' ' 

ti...'. , ,, ,v, 


' 1040, «o - 12*00 pw ^ 
. tpfJDSU^A -if-f- 


STRAND 19 


ts Lear»mg Fr<mSmnm Center dibits Fake Learnit^? - 
0n6ry Detacote (Sul Fiancisce ExpJaratoriiDR) 


240 pm -340 pm - 
<X)XDRUSHA 


STRAND; S 


:C:amprefmmlmg- tk!iCwrent^&md^^^ FdacatianiFe/orm . ; 

; 3>Sttl;J>cHat;Burd:(Staof^^ 


4.00 pm - 5.00 pm 
t 
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<3EST COPY AVAILABLE 



N A R ST ANNUAL MEETING ! 9 9 S 



7:00AM - 8:30AM COMMITTEE MEETINGS MONDAY 24 APRIL 



Policy Advisory Committee 


Gold Rush A 


Pres ider: Kenneth Tobin. Florida State imiversity 

Research Committee 

Presidcr: Audrey Charnpagne. SUN)' at Albany 


Gold Rush B 


Equity Committee 

P residers : Dale Baker. Arizona State Unitersity and Kate Scantleburyi Unitersity of Delau are 


Redwood 


Graduate Students and New Researchers Committee 

Praiders: William G. Holliday. Unitersity of Maryland; Rebecca J. Pollard. Texas A&M University 


Oregon 


Small College Networking Committee 

Presiders: Katherine Norman. University of Texas, Brownsville; B. Patricia Patterson, University of Texas 


California 


Liaison with Scientific Societies Committee 


Ntwada 


Presiders: Craig W. Bowen. Unitersity of Southern Mississippi; Diane Ebert May\ Northern Arizona University 

NARST Presenutions at Other Professional Meetings Committee 

Presider: Kenneth Tobin. Florida State University 


Washington 



8:30AM - 10:00AM STRAND SESSION MONDAY 24 APRIL 



Laboratory Instruction (4 Teacher Education : Discussion Group) 

Presider: Mary Bird Dickinson. University of Maine 

A Staff Development Model: Hands-on and Minds-on Museum liased Science Instruction 
JohnR. Wiggins, Georgia Institute of Technology; B. Kim Nichols, Unitersity of Georgia 
A Description and Evaluation of Two Instructional Strategies used with a Diffusion and Osmosis Computer Simulation 
iMurra\> Jensen. General College Unitersity of Minnesota 
Longitudinal Patterns of Beginning Science Teachers* Stages of Concern Laboratory' Usage 


Suite 2601 



John R. Sode, North Dakota State L 'nitersity' 

The Eftect of Inquin^ Instruction on Undergraduate Biology Students' Perceptions of Their Science Laboratory' Learning Environment 
Fletcher BrouTt, Unuersity of Montana 



Teaching and Learning Science in Challenging Contexts (3 Teaching : interactive Symposium) 

Presider: Carrie Gee. Indiana L 'nitersity* 

Kenneth Tobin. Florida State University; Henrietta Hoffman. Cannington Senior High School. Australia; John Wallace, Daiid F. Treagusi. 
Dorit Maor, Barry J. Fraser. Curtin Unitersity. Australia 


Gold Rush A 


Gender and Science: Recasting the Long Shadow (6 Cultural. Sodal and Gender issues : interactive Symposium) 

Presider and Discussant : Kate Scantlebury*. Unitersity (f Delau are 


Emerald 



P:inid|>anls: 

L^nie Rennie. Ijesley Parker. Curtin L 'nii ersity. Australia -. Jan Harding. International (knder and Science Technology Association. Fnglarul: Doris Jorde. 
i'niiersity of Oslo. Norway, Jane Butler Kahle. .\Uam University (Ohio): Thomas Kdballa. Jr. University of Georgia. Tinajanis University of Leicetier. 
England 



Building Dialogic Teaching and Research Communities in Science Education (8 History. Philosophy and Epistemology : 
Interactive Symposium) 

Pres Ider: Elizabeth B. .Mnje. I niversity of ( tab Crystal 

Dlsaissam : Mark J Volkmann. Purdue I nil ersity 
Pari id pan IS: 

Elizabeth B Moje. Unitersity of I 'tah: ^WiamC Kyle. Jr. Terry A Scott. MarkJ Volkmann. Purdue Uniiersity 



National Settee Foundation’s Research in Teaching and Ijeaming ftpogram: Where We are Going and How to Get 
There? (lOOUiers: invited ScMion) 



Prciidcf: RogerOlsU>d,Un{msitytf^a^}t^m 

Speaker: Barbara E.loi4tls,NatiahalScienceFounilaticn 





Elementary Students* Understanding of Natural Phenomena (i ijetrning: students* Conceptions a conceptual change : Paper set 
(irouped by Committee) 

P r< *s idor : Stanley I ielgesrm. ( ^hio State [ nit vrsify Monterey 

Young Chinese Children's Conceptions of Life 

Mei Eun Wang Dai. Taipei Municilxtl Teachers Odlege. Taiwan 
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Elementary Students’ Conceptions in Ecology 

SbU’Mey Yu, National Taichung Teachers CoU^e, Taiwan 
Elementary School Children’s Theories of Matter 

Mary B. Nakhleh, Ala Satmrapungavan, Purdue I’niiersity 
Children’s Tacit and Explicit Understandings of Dinosaurs 
Robertta //. Barba, San Jose State Unitersify 



Leflramg Through PfSCtlCftl Exponence (1 I^earnlng: students* Conceptions & Conceptual Change : Paper Set Grouped by Committee) 

P res icier : Sue Allen, Uniiersity of California at Berkeley Nevada 

Effects of Constructivist and Computer-facilitated Strategies on Achievement in Heterogeneous Secondary Biology 
Maryellen Duffy, University* of Massachusetts; Bill Barouy. Bolt. Berank and Newman 
The Development of Science Investigation Skills through Elementary'. Secondary and Tertiary' Science Education 
Mark VC. Hackling Patrick J. Garnett, Edith Cowan UniLersity*, Australia 
Students’ Reflections on MBL Instruction: Interests, Frustrations and the Role of Gender 
Gregory Kelly, Unitersity of California at Santa Barbara 
Open Experimenting — A New Approach to Teaching and Learning Science 
Peter Reinhold, Uniiersity of Kiel, Germany 



Writing for Understanding (2 Leamiog: classroom Cootexis and Learner Characteristics ; Paper Set Grouped by Committee) 

Presider: Christine Cimrunghani Cornell Unitersity Suite 2625 

Writing in Junior Chemistry' Classes: An Instrument of Learning Science Meaningfully? 

Martina Niesu'ondt, University of Kiel, Gertnany* 

Taking a Critical Stance Toward Science Text: High School Science Students’ Interpretations of Popular Reports of Science 
Linda M. Phillips, Stephen P. Norris, Memorial University of Newfoundland 
Initiating Authentic Investigation in an Urban Middle School: Indicators of Success in Scientific Reasoning and Writing 
Carolyn VC. Keys, Tarriatine Simmons, Georgia State University* 

Learning Logs: A Tool for Supporting Communities of Scientific Sense-makers 

Richard H. Audet, Boston University; Paul Hickman, Belmont High School; Gerald L Abegg, Boston Unitersity 



Teachers* Beliefs and Understandings (4 Teacher Education ; Paper set Grouped by Committee) 

Pres ider: Ivo Hndauer, Unitersity* of Northern Colorado Redwood 

A Surv'ey of Scientific Undersuindings: Comparison between Teachers and College Students 

Michael H. Klapper, Ohio State University*: Shirley DeLucia. Capital Unitersity: Jeffrey* Trent, Ohio State Unitersity* 

Interpretive Analysis of Secondary' Teachers’ Use or Non-use of Inscrvice-pro'ided Curriculum Innovations 
Emmett VCright, Kansas State Unitersity*: LukeShokere, Donnelly College 
The Role of Proverbs in the Construction of Knowledge about Science Teaching and Learning 
Deborah Tippins, VCilliam Veal, Katherine VHeseman, Unitersity of Georgia 



Curriculum and the Learning Environment (S curriculum. EvaluaUon and Assessment ; Paper Set Grouped by Committee) 

Presider: Roy Hurst. Unitersity* of Southern MissL;sippi Gold Rush B 

How to Make Chemistry More ReleNTini to the Student 

Miri Kesner. Avi Hofstein, Ruth BenZii, Vi'eiztmnn Institute of Science. Israel 
The Interactive Rouge River Water Quality Monitoring Program: An Evaluation of an En\iron mental Educ'aiion Program 
Valerie L Talstna, Univc ity of .Michigan 

Many Visions, Many Aims: Curriculum and the Creation of Science Educational Opportunity 

VCilliam H Schmidt, Charles Rop, Michigan State Unitenity*, Edward Britton, National Center for bnprvting Science FJucation 
The School Learning Environment: Place for Teacher Ix.Mrning or a Busy Workplace 

Campbell J. McRobbie, Queensland Unitersity cf Technology, Australia, Kenneth Tobin, Florida State Uniter,^!)* 



Images, Explanations and Attitudes (lO others : Paper Set Grouped by committee) 

Presider: Janette GriJJm, Sydney Unit ersify ofTechnology, Australia California 

Elementary' and Middle Sch(x)l Students' Image of Science and Scientists Related to Current Science Texihcx^ks 

Bor VCciLii, Teachers ' insertice Training CefUerofTaifKiMunicifKility, Taiwan; Hsiao^Ching She, National Taiwan Normal University. Taiwan 
'fhe Scientific Altitude Inventory (SAI II): A Revision 
Richard \X\ , Moore. R. Ijeigh Hill Toy, Miami Unit ersity* 

How Research Physicists and High Sclux)! Physics Teachers Deal with the Scientific Explanation of a Physical Phenomenon 
Judith R. Edgington, James P. Barufuldu Unkersitv of Texas 
Ijcbanesc Middle School Students' Definitions of Science and Perceptions of its Piir}x)se and I 'sage 
Saoumu Ikiujanude, houati AM I'i Rhcdkk, Anteriatn University* of Ikind 
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Future Directions in Computer Learning (7 Educational Technology : Paper Set Grouped by Propo&er) 

Presider: Marcia C Linn, Unmrsity of California at Berkeley Portola 

Discussant: Joseph Krajcik, University of Michigan 
Using a Knowledge Integration Approach to Teach the Physics of Sound 
Brian Foley, Unkersity of California at Berkeley 

Longitudinal Assessment of Conceptual Understanding and Its Relationship To Epistemological Views 
Eileen Leans, University of California at Berkeley 
Students’ Explanations and Integrated Understanding 
FJizabeth A Datis, ibiversityof California at Berkeley 
Electronic Discourse and the Integrated Learning of Science 
Philip Bell, Lydia Tien, University of California at Berkeley 



Language^ Conceptualization and Learning in Physics^ Biology and Water Science (i Learning: students' Conceptions & 
Conceptual Change Paper Set Grouped by Proposer) 

Presider: Michael Katnen, Attbum University Or^on 

The Development of Children's Discourse During a Unit on Buoy-ancy 
Jeff Bloom Acadia Umiiersity 

Integrating Science and Literacy: An All-School Focus On Oral Discourse 
Mark J. Hollenbeck, Edward L Smith, Michigan State Uniiersity 
Modeling Instruction in Physics 

David Hesienes, Ibrahim A Halioun, Arizona State Uniiersity 
An Emergent Typology of Biology Relations Used in A\AS Benchmarks 

James A \l’andersee, Louisiana Sate Uniiersity: Kathleen Fisher, San Diego State University 









10:30AM - 12:00PM 


STRAND SESSION 


MONDAY 24 APRIL 



Teacflillg (l 

Presidef: Redwood 

Disaissanty :>Ajudt^.(3fampagne,SUi(elhhei^ 

Patttdpantst 

^fef^W^Beivson, Vniv^sitydfWiscCinMyMadmniBevsrl^Beii,lhtfiie^^ 

ltdfyi^rtntdeHmtess^,$tAm"s:Sohcdl'$m^m,:W:.AimZk^^ 

Integrated Learning: Can It, Should It, Be Done? (5 Curriculum, Evaluation and Assessment : Interactive Symposium) 

P res id e r : Robert L Fisher, Illinois State Uni i ersity S uite 2625 

Pariidp:uiLs: 

Robert L Fbhcr, Vickie M Villiamson, Illinois State L niversity; John E. Penick, Uniierstyof loua-, Susan L Westbrook, North Carolina State University; 
Emmett L. Wright, Kansas State University 



Haftdbook of Research in Scieoce Tetdiiiig and Leaffiitig: A Revi^ and a |>ook <o ihe Fiito : 

(lO O&m t inter acihv Sympoiiuin) 

Pre.dder: Darr^LGahelf Indiana (Mher^ • 

Participams: 

Dimjthy L Oabel, Indiana University: RmM D Arulerxm, lJmverdr^> of Cohrado; Anton E. Lawson^ Arizona State IMiverdtyrCdHK Berger, 

MkbigimiJmeButlerfifble.M 



High School Learning Environments (2 Learning: classroom contexts and learner Characteristics : Paper Set Grouped by Committee) 

1^ res I dor : Linda Phillips, Memorial L n itersity' of Neufourulland Nevada 

Using New Discxnirsc Pailcrns to Sup|X)rl I^‘arning in Science Class: The Case of Derek 
Kathleen L Peasley, .Michigan State Uniiersity 

Students Perceived and Preferred StKio culiural Classsroom Climate in a Non-Western Environment 

Olugbcmirojegede. Uniiersity* of Southern Queensland, Australia, RcxeAgholor, Curtin Uniiersity, Australia. Peter Okebukola, Lagos State Uniiersity, Nigeria 
How to Gain an Insight into Special Aspects of Chemistry instruction 
Claus Bolte, Uniiersity of Kiel, Cermewy 

C'lcnder Dilfercnccs in Biology Students Perceptions of Actual and Preferred Learning Enviionmenls 
Dai id 0 Henderson, Utuncedon College. Audralia, Darrell L Fisher, Barry J Fra.'er, Curtin Univer,^ty, Australia 
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Teaching: Four Interpretive Case Studies (3 Te«ching ; p«pef Set Grouped by Commioee) 

Presider; Gary Hepburn, Lkweirity of Columbia Suite 2601 

Rvamining the Content Knowledge, Pedagogical Knowledge and Pedagogical Content Knowledge of Presemce Elemenui>' Science Teachers 
Carrie J. Gee, Indiana Unkersity-. Michael Siec, Rockhurst College; J. Leonardo Sanchez; Dorothy Gabel, Indiana University 

The Consistency between Second Grade Teachers’ Attitudes and Beliefs toward Teaching Science and their Science Teaching Practice 
Palmeri, Indiana University 

A Case Study of the Theoretical and Practical Knowledge Constructed by Two Teachers while Team-teaching an Engineering Unit 
Woiff-Micbael Roth, Simon Fraser University 

Bridging the Gap between the Beliefs and Practices of College Biology Teachers and the Science-related Needs of Prospective Elemenury 
Teachers 

Penny* Gilmer, Florida State University, H&iy Moscovici, Western Washington State Universtty*: Sue Mattson, Harvard -Smithsonian Center for Astrophysics, 
Kenneth Tobin, Florida State University 



Tcdchers aod L&iniiog (4 Teacber Education : Paper Set Grouped by Committee) 

Presider: Keith Lucas, Queensland Uniiersity of Technology, Australia 

The Development and Application of a Diagnostic Test to Assess Teachers' Understanding of the Learning Cycle 
LouisOdom, University of Missouri-Kansas City: JohnSettlage,]r, Cleveland State Uniiersity 
Reforming Science Teaching; A Case Study of Changes 
Anita Rcrychoudhury. Jane Butler Kahle, Miami L niversity (Ohio) 

Breaking the Cycle: Preparing Elementary Teachers to Teach Science 

Judith Mulholland, Australian Catholic University, Australia: John Wallace, Curtin Uniiersity, Australia 
Autonomy: A Constructivist Learning Environment 
Chao-Ti Hsiung National Taipei Teachers College, Taiwan 



Washington 



Gender and Equity: A World Perspective (6 cultural, Sodal and Oender issue* = Paper set Grouped by Committee) 

Presider: Katherine Norman, Lhiiiersity of Texas at Brounsiilk 

“Voices from the Bridge”: Kickapoo Indian Students and Science Fxlucation: A World View Comparison 
Nancy* .Mien, 1 'niversity of Texas at Austin 
The Gender Equity in Students’ Image of Science and Scientists 
lisiao-Ching She, National Taiwan Normal L 'niierstty, Taiwan 
Sch(X)ling Experiences of Black South African Students: A Case Study 
Kwan-Min Lee, University of the Witwatersrarul. South Africa 



RofloxionOS Multiples (9 Spanish Sessions : Paper Set Grouped by Committee) 

Pres ider: Marco A Moreira, Lnstituto de Fisica i 'FRGS, Brazil Monterey 

Maestros Act'ializando Otros Maestros: F^studio de Caso 

Jesuina L Pacca, Alberto Villani, M. Cristina Mariani, lnstituto de Fisica, L FRGS, Brazil 
Desarrollo de Destrezas de Pensamiento Critico en Estudiantes del Curso de Introduccion a las Ciencias Naturales 100b 
Lydia de Isaacs Matilde Samudio, Universidad de Panama, Panama 

Metodologias IJtilizadas en la Ensenanza de La Fisica por los Profesores Panamenos de Varias Escuelas Pilotos vs Metodologias Propuestas por 
Diferentes Proyectos Imernacionales 

Matilde de Sarmulio, Sergio Guerra, Fteliina Medina, L/nitersidad de Panama, Panama 
Nociones de los Ninos de Pre-cscolar Acerca de las Plantas 

Norma Con^anza Castaho, Nancy Espitia, Magda Miranda, Claiulia Guerrero, Iktiversidad Pedagf^ica Nacional, Oilombia 

Theoretical Frameworks: Problems and Strategies ( lo others ; p«per set Grouped by committee) 

Presider: Bill Kenrus, Southwestern Oklahoma State University Portola 

Cognitive and Psychological Factors Affecting L\^’ Students' Success at Solving Medication Dosage Calculation Problems 
William A Allen, University of Texas at Austin; Frank F. Crawley, Hast Carolina Uniivrsity 
The Crisis of Representation: Concept Mapping. Written Explanations and Students' Conceptual Frameworks in Evolution 
Sherry S. Demasies University of Utah; Ronald ikxxl, PaLtye Peebles, Louisiana State University 
Problem Solving Strategies in a Pr(^lem*rich Ennronment 
Ching-Kuch Chang, National Changhua Vniiersity, Taiu*an 
A Synopsis of Mcthtxlology: Student Worldviews 

Adrienne Gibson, Scott Uruierwrxxi, Oictus Shallows High School, William Cobem, Arizona State University Wen 



Multidimensional, Research-Based Approach to STES/HOCS: Oriented Teaching and Curriculum Development 

(1 Learning: Students' Conceptions A (AMiceptual Change s Paper Set Grouped by Proposer) V, 

Presider: .\vira Lut^zky*, Haifa I nU ersity-Oranim, Israel California 

DLsaiss^inl : Shoshana Keiny, Haifa I micrsity-Oranim Israel 

In-Service Training for Leadership: Incorporating Hnvironmenul .Aspects into Chemistry Teaching 
YehuditJ Dori. Haifa Vniversityhranuru hrael 
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STES C;urriculum IXivcIopmcni a.s a Process of Conceptual Change 
Keiny, Haifa Unk^rsity-Oranim, Israel 

Sludcnls' Environmental Awareness and Their Understanding of Chemistry' Related SITS Issues 
Aiiva Lubezky, UriZoUcr, Yehudit J. Dori, Haifa Unii ersit)> Oranim, Israel 
Algorithmic and Logs vs. HOCS Chemistr)' Examination Questions 
Uri Zoller, Atiia Lubesky, Yehudit J. Dori, Haifa Unwersity^Oranitn, Israel 



Piild^sip^ C4 Te^er i^caa<« $ Paper Pmposet. by ljh$: 

■ ■■<:;& j'V: ; ; , :V " . : ' ; ; . ■ ‘ . 

Discussant; 

The; Rdaliooshtp Betweea iberteveiofU^^ of Isni6vatw$cien^ Cwrfcwtom gnd : 

S ' 

FdoftK of UK (k^rtsultaots in^ aft : li«jQnesi Iftsetvke Education ftojcct 

JustmBiSoniMxrtmMynkfKir^^ 

NegoMted teh^tttkm:: . 

: S’ 

D(^oping'afit=|h^t'-0^^ S: 

Chani^ Dac^saira 

Trogram '’V •■■' . 'SS : ■ 'S i . . V ' SS’ ' . .‘. 





12:00PM - 2:30PM 


AWARDS LUNCHEON 


MONDAY 24 APRIL 

Emerald 




2:30PM - 3:30PM 


STRAND SESSION 


MONDAY 24 APRIL 



Evaluation of a National Science Refonn Project: Effects of Cont' vt on Implementation Strategies, Outcomes and 
the Reform Process (4 Teacher Education ; Intcractlv? S>Tnposiura) 

Prosider: John li. Fenick. I nhersity of lou a Gold Rush B 

P;iriu*i[xuas: 

Linda U". Crou. liay'lor (Me^c of Medicine: Ronald J Honnstetter. i-nhersity of Nebraska: Chariest'. Coble. Hast Carolina i'niLersity: Ihonias Sachse. 
California IX>partment of DIucation. Robert Yaf^er. i'niiersity(floua 



Representing a Gender Equit>^ Project: Pedagogical Approaches and Methodological Concerns (6 Cultural. Sodai and 

Gender Issues : Interactive Sjinposium) 

Prosider: Hd Roheck, Lhviersit}' of British Columbia Suite 2625 

Partidpanls: 

Fd Rcheckjim (Jaskell, Cary Hefibum. I'niivrsity of British C/dumbia: Cilda Segal, I 'nnersity ffTechnolog}\ Sydnty, Australia 



Is Learning from Science Center Exhibits Fake Learning? (lo other* t lavuedsetsioa) 

Presidcft t^nkBermie,Cudlntlniimity,Ausim^ GoldRnshA 

Speaker; Go6ry>Delax:6le,SariFramx^ 



Theoretical Issues in Thinking and Understanding (1 Learning: Students' Conceptions & Conceptual Change : Paper Set Grouped by 
(kanmlticc) 

Pr<‘sidcr: Cail Richmorul, Michigan State I -’tUvrsity Oregon 

Theories in Pieces? The Nalure of Students' Conceptions and (Airrenl Issues in Science I-ducaiion 
Dat td Broun, t '>//VcT5?/v <f Illinois at I 'rhana Chamiktign 
('onceplual Change I^Mrning: Some Theoretical and Pedagogical Issues 
.UichavUketh, Ohio State Tniiersit)' 

A Model of Educational Reconstruction 

Ulrich Kattmann. Vnhvrsity of Oldenburg, Cennany, Rcindeis Duit, ['niiersityofKki, Cer>mny 
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Theories Processes of Conceptual Change (1 learning: students' Oxicepiioas & Oxiceptual change : Paper Set Grouped lyy Committee) 

Prosidor: Bmcc Wakfrip, Curtin Unii'eraity, Au^^ralia Nevada 

What We Dan’l Understand about Teaching for Understanding 

^WamLniukn. Edith Cou'an lwtersit]\ Australia: John Wallace. (Mrtin Unit vrsity, Australia 
Educating in a Biology Classroom: A Coherent Approach to Teaching, Curriculum, U\irning and Governance 
Ra^>lyn Bmun Hamtnond, Mor^^an State L ^niiersiN 
Conceptual Organization of College Biology Students 

Laura X Rogers, University of North Carolina. Wilmington-. Susan L Westbrook. North Carolina State Unitvrsity 



Aspects of Teflchm^ Science (2 I^eamlng: classroom Contexts and l.earaer Characteristics : Paper Set Grouped b)' Committee) 

P res idc r: Sally Brou v. Uni t\ rsip’ of Stirling. Scotland Washington 

Science Teaching Self-Efficacy of Preservice Elememaiy Teachers as Influenced by Heterogeneous Grouping 
Lawrence C. Schannann Colleen liamfuon, Kansas State Unitvrsity 

Fit and Misfit of Loci of Commitment and Their impact on the Learning of Science in a College Biology Course for Prospective Elcmenury 
Teachers 

Hedy Moscotici. Western WcLshington Unit ersiN 
What is Ik'ing Understood When GckxI Science Teachers Teach for Understanding? 

Helen Wildy. jchn Wallace. Cunin Unkersity. Ausindia 



Construction of Knowledge and Understanding (Z Learning*, classroom contexts and i^eamer Characteristics ; Paper Set Grouped bj’ 
Committee) 

Presider: Martina Nieswandt. University of Kiel. CermarTi' Redwood 

A Conslruclivisi Perspective on Monitoring Classroom Ixrarning Environments under Transformation 
Peter C Taylor. Barry Eraser, Vai lie Dawson. Curtin Unkersity. Australia 
Scientific Reasoning as Appropriate and Adaptive to the Surrounding Context 
Erelyrt Oka. E. DavUi IVbrt^. Michigan State Unkersity 

The Construction of Knowledge-in*aciion by Students and Teacher in an Enaclive Science CLissroom 
Heidi Kass. A. Leo MacDonald, Vnitersity of Alberta 



The Teacher's Narrative (4 Teacher Wucation : Paper Set Grouped by' Ccxnmittee) 

Presider: Randy McGinn Ls. Imvrdtyof.'^farylanil California 

ItccI and George The Particularities (^f ikeoming a Teacher 
DebonihJ Trumbull. Cornell Unitvrsity' 

Caught between a R(K'k and a Hard Place; Managing ihc Dilemmas of Learning to Teach Science 
Alberto J. Rodriguez. University' of Wisconsin. Madison 

Teaching Science in ElemenUr\‘ School: A NarriUive of a Preser\ ice Teacher's Attitudes and Pcrs[x:clivcs about Science and Science Teaching 
Regina T(xjI in, UnkvrsityufWkconsin. Mtulisnn 



Issues in Evaluation and Curriculum (5 curriculum, Hvaluatiou and Assessment ; Paper Set Grouped by Committee) 

Presider: Graham Orpucxki. York Universiiy Monterey 

Understanding Teachers' Evaluation Criteria: A Condition for Success in Science Cliisses 
Ana .M Morais. Clementina Miranda. Universitx of iiihon. Portugal 
Test-taking Strategies: The Relationship between Item DifTicully and Performance 
Rebecca J Pollard. Texas A &M Unitvr'iity 

Curriculum in Conflict: Ideology and the DilTerentialion of Classroom Science Knowledge 
Michael T Hayes ( 'niversity' of I iah 



Practitioners and Researchers Identifying and Analyzing Student Outcomes: Toward the Development of a 
Culturally Appropriate Assessment Package for Integrated Science and Mathematics (S Curriculum, hvaluatlon and 

A5ses5ment ; Paper Set Grouped by Proposer) 

Presider- Arthur L Vthite.OhkU^ate Unitvnity Portola 

An /\nalysis of Student Outcomes Related to Integrated Science and Mathematics; 

A Reductionist Canonical Approach 
Michael E Martinez. UnitvrsiNof (aliforviu. Irvine 

An Analysis of Student Outcomes Related to Inlegraied Science and Mathematics. An Applied Taxonomic Approach 
Tuyla o’ Shennan. Gxttherine Yeotis, Wichita State University 

Integiated Science and Mathematics A.ssessmenl: Multiple Approaches to Identifying and Analyzing Student t)ulcomes in DifTerenl Cultural 
Settings 

Donna E Berlin. Ohio State ( nitersily: John J Smith, (kk^hen (k^llcge 
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Gender and Science Interest in a Developmental Perspective: Three Longitudinal Studies (6 Cultural, sodai and Gander 
Issues ; Paper Set Grouped by Proposer) 

Presidcr : Reinders DuiL ( hhersity of Kiel. Germany Suite 2601 

Disaissant : Peter Heuson. ( nhersity of ^i'isconsin. 

Gender. Science Interest. Teaching Strategics and Social Shared Beliefs about Gender Roles in Se\enih Graders: A Multilevel Analysis 
Jur^ Biiumeri. iniversity cf Kiel. Gerrmrry 

Assc.ssment of Students’ Interest in Physics as a Means of Improving Instrucuon 
I/jre Hoffmann, Peter Hdusder. (nhersity of Kiel. Certnam' 

An Intervention Study to Enhance Interest and Performance of Girls in Physics Classes 
Peter I {dossier, l/ite Hoffman, IrthersityofKiel. Germany 









4:00?M - 5:00PM 


STRAND SESSION 


MONDAY 24 APRIL 



Pedagogical Philosophies: A Study of Inservice and Preservice Science Teachers (5 Curriculum. Evaiuatioo and Assessment : 
imeractiw S>-mposium ) 

Presider: Patricia Simmcjns. ( nitcrsip^ ffGiXjr^'a Oregon 

r.Lniop:inb: 

Patricia Swunons, I nnersit)- ffCje^)rcfa. inn Richaalsriri L nil crstiy of.\oribcm Keniuck}- 



Interpretive Research: A Vehicle for Social Reform (8 History. Philosophy and Epistemology : interactive Symposium) 

? res : d c : • Peter Taylor. Curim in it ersity. A ustralid Gold Rush A 

Discubsaiii: .Va/7..T Davis. Florida State L nitvrsii- 

PiTllO pints: 

Peter C layhr Loren ^hite Curtin irmersity Australia Mark Cami^*il'^'iUiams Edith Cou an (.nhersity. Australia 



Comprebeoding the Cunceot Gutddtnes for Scieace Education R^ortu coirieviuiit. Ev«i«atioti md A»»eH«eai i i«vi««d $«. .iod > 

Presider. James (ktUa^jer, Michi^^ State Umversity Emerald 

Speaker: Paid DeHart Hufd^ University 



NARST Outstanding Paper Presentation (to exherv SpecUi Session) 

rresi.k'f- Krajcik. inhersih of Michigan . Gold Rush B 

F r-:t> on V. : ■ To be announcei I 



Publishing in NARST Publications ( 10 Others : Invited Session) 

PrvsKier: Richard Dusd:i. inn trsity- of Pittsburgh Redwood 

F resen lerb: 

Richard A Dttschl. ('rihe^S'tyofPitLhur^b. ^'ilJiamC Kyle. Jr Punlue ('nhersity Larry’ Shanmnn. Kansas State (hhersity 



High School Students' Understanding and Problem Solving ^ l Learning; students CoocepUons & (>»ceptual change : Paper Set Grouped 
tn- (.ommittee) 

P res I dc r ; Diana Sue .\ fason. ( hu ersity’ of Texas Nevada 

Diflkulties with Density. The Performance of Cirade 9 Studenb in the I SA on a Density Task 
.Uaureen H O Rafferty'. Rul^^ers t nnersity 

Evaluating Conceptual Development in an Integrated Conte.xt: The C*ase of Density and Slope 
Sus.in \X estbrrjTjk. Sorth Carolina State I huersuy Laura Rogers ( hitersity' ofSortb Carolina 
Conceptual Change in Understandings of Electricity: A Companson of Instructional Sequences with Voltage vs. Current as the Initial Concept 
Josef h .Marendk. Shaker I ieighu^ High Sch<jrjl. J(hn Settlage.Jr. CleteUtntl State I hueraty 



l.eaming Environmeilts (2 Ijearalng: classroom Coate.xts and learner Characteristics : Paper Set Gnxiped by Committee) 

t’residvr: RohyvKi bite. Curtin (hhersity' Suite 2601 

Study of a Field *devcloped .Model of Scientific Inquirv* 

Dat id L Haury. Ohio State ( hit ersity 
Research in the Cl^bsrcxim: Implementation of a Rc'gional Program 

Michael P Marlou. (hitersinofCrfloradoat Dmier. Staa^’E .Marlou.inuvrsity’ofHauaii.Manfei 
A\M)uation.s IWtvveen Sch(X)l- level Environment and Science Hassrixun Environment in .Australian High SchcxiD 

JeffnA’P iy>rtmn Aietraliari ('athrdc (hhersity'. AiiStralia. CxmipheHJ McRobhie. Qucett^rul inn ersity of Techrtology. Australia. Harry J Fraser. Curtin 
( 'nn ersit\’ .\ustralia 
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Improving Teachers’ Content Knowledge and Understanding (4 Teacher Educatioa : Paper Set Grouped by Committee) 

Presider: Afichael Klapper, Ohio State University Suite 2625 

A Construcli\ist Model of Professional Development for Science Teachers 

Harriett Stubbs Horth Carolina State Vniiersity; Ann C. Houe. Vniiersity of Maryland 
Salient Beliefs about a Demonstration Classroom in Conjunction with a Problem SoKing laservice 
Julie L W'i&orz, University of Arizona 

Perspectives on Teacher-learning and Science at an Elementarv' Professional Practice School 
Sharon E. Nichols, University of Texas 



Outreach and Inservice Education (4 Teacher Education : Paper set Grouped by Committee) 

Presider: WiUiam Hug. Pennsylvania State ibiiiersity California 

Synergy: The Connection between Preservice and lnscr\ ice Teacher Education 
Sheryl McClamery James R. Holden, University of North Colorado 

FRESCO: A Melding of Research and Practice 

Steien M. Vyeda, Los Angeles Unified School District: Jodyiee Estrada Duek UCLA School of Medicine 

Follow-up Evaluation of .\rgonne National Laboratory’s Teacher Enhancement Program and Educational Outreach Vehicle 
Ray Thomas Paul Tuss, Randy Landsburgh, Argonne National Laboratory* 

Effective Use of Interar^ Ve Video in the Classroom (7 Educational Technolog>’ : Paper set Grouped b>' Committee) 

Presider: Mary Caggiano, Boston Uniiersity* POftola 

An Examination of Science Teachers* Use and Perceptions of Interactive Videodiscs in the Classroom 
James D. Lehman. Dianna Brickner, Pwdue University 

Case Studies of Microcomputer and Interactive Video Simulations in Middle School Earth Science Teaching 
DaiidF. Jackson, Vniiersity of Georgia 

The Effects of an Integrated Video-enhanced Chemistry Curriculum on Student Achievement and Atutudes in High SchcK)! Chemistry 
Maureen M. McMahon, Wliam S Haruood, Uniiersity of Maryland 



Perspectivas del Ambiente del Salon de Clase (9 Spanish Sessions : Paper Set Grouped by Committee) 

Presider: Alejarulro Jose Gallard, Florida State Univer^ty Monterey 

Hablando Sobre Ciencias: Perspectivas de Hispanas Sob re Identidad, Ciencia Escolar y el Conocimiento Cientifico 
Constanza Hazeluood, Michigan State University 
Ciencia, Educacion y Escuela: Un Enfoque Cultural 

William GarciaSrato. Unitersidad de Conconiia, Montreal 
Hvaluacion del Program a de Maestria en Ingenieria Quimica de la Universidad de Morelos 
Cecilia Cuevas- Arteaga, Uniiersidad de Morelos Mexico 



Students Motivational Patterns and their Preference for Instructional Strategies: A Cross National Study (2 Uarning: 

Classroom Contexts and Learner Characteristics : Paper Set Grouped by Proposer) 

Presider: Geoffrey Giddings, Curtin Unitersity, Australia Washington 

Discussant: RonaUl J. Bonnstetter, University of Nebraska. Lincoln 

Motivational Patterns and Instructional Strategies in Science Classrooms in Australian Schools 
Geoffrey* J Giddings Bruce G. Wald rip. Curtin Unnersity*, .1 :ralia 

Students Motivational Patterns and Instructional Strategies in STS and Non-STS Science Classrooms in United States Schools 
Robert E. Yager, Unitersity*oflou a 

Students' Motiational Traits and their Preferences for Instructional Techniques in Science Classrooms: The Israeli Case 
Ati Ibfstein, Sarah Shani. Weizmann Institute of Science, Israel 



5:00PM - 6;00PM NARST BUSINESS MEETING 



MONDAY 24 APRIL 



Gold Rush B 



8:00PM - 9:30PM 



SCIENCE THEATER 



MONDAY 24 APRIL 



Ardbitnede$i To Siolc or Not to Sink 

Presider; Smn tJnitmtty, Attstntlia 

Presenter: MidMtetGoK. Que^aoM.AuJratia'sNahofk^ScimxantTe^iwlogyC^ 



Ciytial 
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BEST COPY AVAILABLE 



S' R S T ANNUAL MEETING I 9 9 S 



TUESDAY April 25 

Program Overview 



Session 


Room 


Time 


Committee Meetings 




7.00 am - 8.30 am 


STRAND SESSION 




8.30 am - 10.00 am 


Genera} . 






Science Teachin^i m the United States: fniplications 
the National Stmdards 
Iris Weiss {Hori2on Rese^ch» ^ 


■ ./ EMERALD . .. 


t€30 am :r^ p 


Lunch 




12.00 pm - 1.00 pm 


STRAND SESSION 




1 .00 pm - 2.00 pm 


Unscheduled Committee Meetings 




2.30 pm - 3.30 pm 


STRAND SESSION 




2.30 pm - 3.30 pm 


Close of Conference 




3.30 pm 




6\J 



N A R ST ANNUAL MEETING 199$ 



TUESDAY April 25 

Strand Highlights 



Sponsor 


Session, 


Tune ^ Room 


STRAND 4 ■ 


ScimceTeacher Educ<uion: Issues for aConiempormy Research 
Agenda ■ 

Vincent Lunetta, Thomas Dana, Marvin Drager, Deborah Tippina, 
Ma^ Atw^ 


530 am - 10,00 am 
EMEMiJD . 


STRAND 2 


• An Af^tysts of fhe Role c^Langmge tn Inquiry, Scii^e Learning: 
yPmsl^2' ' ■ 

Mtcbael Khinen^ Laura iBarden, 

Jay L;einK«. El^belh Kean, 


1 .00. pm' - :2D0 pm 
. 2,30 pm ^.3 30 pm 


strands 


Ndtiomd Scier^ Bdttc<dk^ 

i^gei6<^^ 

' ^tj^ey Clmmpaghe {SUNY). 
:;:^odge^Byb^-^^^ 


1;00 pm - 2.00 pm 
■ CRYSTAL 


.STRAND -5 ' ; ■ 


; What Have We Learned frotn 35 Years of JEA Studies? . 
;Jpha'^eiw^.;!D^jn^s . University, A 


T,0p pm -2.00 pm 
GOUDRUSHB 


■STRAND .S ■ . ■ ■■ 


^eiieving^ Knowing and Accepting: Eptist^na^ in Science^ 
Reiigifm and the Science Ctas^oom v 
Mike U* Smith* X>enb PhtUtpSt.S^ley ObittSj William W, Cobcnty 
John A, Moore 


■2;30 pm -1 330 pm 
: CRYSTAL 
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7:00AM - 8:30AM COMMITTEE MEETINGS 


TUESDAY 25 APRIL 


Financial Advisory Conunittee 

Presider: Angelo Collins, Florkla State Uniiersity 


Gold Rush A 


Publications Advisory Conunittee 

P res ider: Richard Duschl, University of Pittsburgh 


Gold Rush B 


Program Committee 

Presider: Barry J. Fraser. Curtin Unii trsity. Australia 


Redwood 


International Conunittee 

Presider: Peter Hewson. LYiiiersity of Wisconsin. MadLujn 


Oregon 


Election Conunittee 

Presider: Kenneth Tobin. Florula State Uniiersity' 


California 









8:30AM - 10:00AM 


STRAND SESSION 


TUESDAY 25 APRIL 



Reflective Teachers ( lO others : Discussion Group) 

Presider: lloyd Barrou\ Vmversity oj Missouri. Columbia Monterey 

Discuisanl ; ^'arren Tomkieu'icz, Plymouth Slate I wi'ersity 

Alternative Research Methods: Comparative Pedagogical Profiles and Truth Tables 
Luke Shokere. Donnelly Colley* 

Implementing Conceptual Change Instruction: One Teacher ‘s Rxpcriencc 
Leslie S. Jones. Michael Beeth, Ohio State Uniiersity 

The Art of Reflecting in a Two-^ay Mirror*. A Collaborative Autobiographical Study by Three Science Educators 
John 0. Matson. Sharon Parsons Jim Rohan. San Jose State University' 

Ecology and Environmental Science Education: A Research Agenda, Year III 
Michael Brody. .Montana State Lhiiversity 



SdeaceT^hetiEdacatioo: Isswesfof * Cbotemporaiy R<»w<i.^eod« <4T«^ 

Ptesideranrfpiscvssamr/ . EmfttaW:.- 

Partidpaiitsi'; ■. . y V' ' - = ■ 



Introduction to the Monograph "Gender Equity and Science Education" (6 Cultural, Sodai and Gender issues ; interactive 
Symposium) 

Presider: Bambi Bailey, l-nhersity oj Delaware Gold Rush B 

Participants: 

l^ Baker, Arizona State (-niiersity: KathryTi Saintlebury. Mtersity of Delaware 



Can We Integrate Qualitative and Quantitative Research in Science Education? Lest the Crevice May Become a 

Canyon {toothers : interactive Symposium) 

Presider: Russell Yeany. University of Georgia Crystal 

P;irti(ni>anLs: 

MansonrNiaz. Vniversidad do Oriente. Venezuela' Wff Michael Roth. Simon Fretser University': Michael Mattheu’S. iWiersity of New South Wales, 

Australia, Ken Tobin. Florida State Uniiersity: Ron Coexi, Louisiana State Uniiersity 



College Students and Effective Learning ( l Learning: students* Conceptions a Conceptual Change : Paper Set Grouped by Committee) 

Presider: Tina Jarvis, University of Leicester. Fnglarul Washington 

College Students’ Conceptions of Science and Science Content 
Philip Wade. Norman Lederman. Oregon State Uniiersity 

F-\ami nation -type Preferences of College Science Students and 'Iheir Faculty in Israel and USA: A Comparative Study 
Daiid Ben-Oyaim UriZoller, Haifa University-Oranim, Israel: Steven D. Kamm, Oklahoma City CormnunityCidlege 
Learning Issues Identified by Students in Tutorless Problem-based Tutorials 
JodyLce F. Duck. LuAnn Wilkersm. I 'CIA 

The Role of Graduate Teaching Assistants and Alternative Instructional Technologies in Teaching Problem Solving in General Chemistry 
Marks. Cracolice. ('niiersity of Montana; Michael R Abraham, University of Oklahoma 
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High School Students* Understanding (1 Learning: Students* Conceptions & Conceptual Change : Paper Set Grouped by Committee) 

Presider: VCWiamChbem, Artom State Uni tersii}>V('est • Oregon 

A Study about Naive Concepts of the Solar System Based on Investigation of Junior High School Students by Questionnaire Method 
.Mariko Suzuki, Yuhei Yatmuchi, KatsuoSugai, Osaka Uni t^rsity, Japan 
Discovering Naive Intuitions in Heat Related Problems 

Sharadh Naidco, AlcttaZictsimn, University of the '^'itwatersrami. South Africa 
Students’ Conceptual Representations of Gas Volume in Relation to the Particulate Model of Matter 
BaoTyan Hwang, National Taiwan Nonml Unhvrsity, Taiwan 

Changing Student Undersunding of and Attitudes to Physics during the Learning of Heat and Tem|x?rature Using an Inquiry Approach 
Allan o. Harrison, Curtin University, Austral ia^ Diane Grayson, Uniiersity of Natal, South /\frica 



High School Students* Learning Contexts (2 learning: classroom contexts and Ixarner Charaaeristics ; Paper Set Grouped by Committee) 
Presider: Stephen Ritchie, Jarnes Cook University, Australia Nevada 

Beating the System: Confronting Student Ikhaviors that Inhibit Conceptual Understanding of Introductory Physics 
Valarie Dickinson, Vi'ashington State Uniiersity; Larry Flick Oregtm State University 
Problem Solving in Science lessons: How Students Explore the Problem Space 
Ken Appleton, Central Queensland Uniteisity. Australia 
The Role of Routine Problem Tasks in the Teaching of Physical Science 
Paul Holxlen, Uniiersity of Natal. South Africa 
Students' Perceptions of Senior High Sch(X>l Physics 

Keith B. Lucas, Queensland Ikiiversity of Technology, Australia 



Perspectives on Cumculum Reform (5 Curriculum, Hvaluatlon and Assessment : Paper Set Grouped by Committee) 

Presider: Helen Parke, East Carolina State Uniiersity Redwood 

Curriculum Reform in Namibia 

Tout Ottevanger, The Instant Project, Natnihia; Jan van den Akker, Universit}' cfTwente. Ihe Netherlaruts 
The Implemenution of Context and Activity Based Science Rducation: Intentions and Reality 
Tihnad Kui[)er, University of Twente, The Netherlands 

The Effectiveness of the Iowa Scope, Scx|uencc and Coordination Project: A Holistic Teacher Enhancement Study PcKusmg on Teacher and 
Student Changes 

Mn-Tang Liu, Robert E. Yager. University* of Iowa 
Physics Curriculum Reform: Teacher Initiated Change? 

David A Tood. Secondary Fjlucation Authority*, Testem Australia 



Understanding and Practice (8 lllslory, Philosophy and Epistemology : Paper Set Grouped by Committee) 

Presider: Greg()ry Kelly, Unhetsity cf California at Santa Barbara ' California 

Science Education s Selective Reading of the History and Philosophy of Science: The Case of Project 2061 
Nicole E. Holthuis, Julie Bianchini. Vicky* Webber, Stanford Uniiersity 
What’s so Special about Science? How Six Sexondarv' Science Teachers View the Nature of Science 
Jenifer V. Helms, Stanford University 
Schematic Structure of Scientific Concepts: The Case of Physics 
Ibrahim A Halloun, Arizona State Unitersity 

Translation and Transformation of Teachers’ Understanding of the Nature of Science into Classroom Practice 
Norman G. Lederman. Oregon State Unitersity* 



Teacher Cognition in the Integrated Mathematics and Science Classroom (3 Teaching ; Paper Set Grouped by Proposer) 

Presider: Gerald Kulm, Montana State I nitersily* Gold Rush A 

DlsriLssam : Richard Ijush. Educational Testing Seri ice 

TARPS 1: Demonstration of the Feachers As Research Partners (TARPS) Model 

Dawn Parker. Texas A&M University: Robert Borjes. Kerrville Independent School lyistrict, Andrea Foster, NorthsUle Independent School District 
TARPS II: An Overview of the 'Pcachers as Reseiirch Partners Model 
Patricia A. Alexarulor. Gary*R. Tucker, Texas A & M (-niversity 
TARI*S HI: Implications of the TARPS MckIcI for Ifalancing Content and Process in Integrated Contexts 
CxirolL Stuessy. Kimiyxdey, Texas A &,\t (^niver,Kity 

TARPS IV: Implications of tlie TARl^S Model for Teacher Educators in Mcxleling Iklanced learning Environments 
Stef)hanieL Knight, Dawn Parker. 'Texas A & M University* 

TARPS V: Implications of the TARPS McxIel from the Instructional Technology Per.s|X’clive 
GaryR Tucker, Carol L Stuessy, Te.xasA & M l-ni tensity 



o 

ERIC 
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Science Teaching and Learning in Bilingual Settings (6 Cuitural, Social aod Gender issues : Paper set Grouped fay Proposer) 

Presider: Michael Aiello, The Ohio State Uni tv rsiN Suite 2601 

Discussant : Alejandro Gallardo Florida State I ^niiersif}* 

A Conicni Analysis of Science Methods Texts: What are we Told alx)ui the Bilingual Learner? 

Elizabeth Bernhardt, Ohio State Unit ersity 

Enhancing the Performance of Hispanic Students: The AVANCH Project in the High School 
Tri<hStoddart, Ihomas Dedino, Ikiiersity of California, Santa Cruz 
Obsening a Bilingual Teacher Accommodating both Science and Language Objectives 
Ihotnas Destino, University of California, Santa Cruz 
Linking Scientific Literacy and Language Development in a Bilingual Setting 
Marisol Rodriguez-Munoz Gladstone Elementary School 



Navigating the Electronic Frontier; Using Multimedia Technologies in Elementary and Middle School Settings 

(7 EducaUooal Technology ; Paper Set Grouped by Proposer) 

Presider: Richard Williams, University' of Victoria Portola 

Teachers' Perceptions of the Use and Effect of Telecommunications in Teaching and learning in Three Middle Schools 
Nikki Burger, Pierce Farragher, Univenity of Victoria 
Developing a Computer-based Portfolio System by Means of Actiem Research 
Pierce Farragher, Univer^ty of Victoria; Bryan Potter. Sooke School District 
Exploring the Potential of Multimedia in Teaching Intermediate Science 
JoeGivu'ol, Pierce Farragher, in iverrity of Victoria 



10:30AM - 12:00PM GENERAL SESSION TUESDAY 25 APRIL 

Science TescliidgiiatiielM Itnpiicatiotui for.iinp||eoa«a^ 

Presider: Jam'Buikr Habk, ABam University (tMio) - " Entenfit 

Speaker: IrisWeiss, FhrrzonResearcbJnc. ■ • 




12:00PM - 1:00PM LUNCH TUESDAY 25 APRIL 



1:00PM - 2:00PM STRAND SESSION TUESDAY 25 APRIL 

National Science Foundation Initiatives in Teacher Preparation (toothers: interactive Symposium) 

Presider; ArthurVihite, Ohio, ^ate Unitersity' Oregon 

Disrussant; Deborah Tippins, Unitersity of Georgia 

PiiriidpaiU: 

Terry S. Woodm, NatUmal Science Fc/undation 



Aoi Analysis of the Role of Ungiti^e in Inqnity Science Icfttoingr ?«tt I {Z uwoing: ck»«cw» : 

diiwtt^stka .t Ihlwiikl^ 

Presidett > • :GoW.:|R^ 

■ Michad Unltfeirsi^xfTem^s^ af ■ . 

notes This Msaim is conttnMd tbv next Strand Session ' 



Nationsi Science Education StAndsnlsi Resnhs of the Ntdonid RoYiew (S CorncMium, Ev«iu|i k) i iw » d AM«^»^ : 

Symt»Mu«) 

Presider; (Mins, l^lorida State Univmlty ' O 

Partkipantsi 
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What Rave We I«uiied from. B5 Years of GE/l ^Indies? (fCyurricttlu)^£vii{ttitlp^ 

. V^ ' . . 

Prieseiftferi , 

Learniog for Conceptual Change (! Learning; students’ Cooceptioos & Conceptual Change ; Paper Set Grouped by Committee) 

Pres icier: Heidt Kass, I rihvrsity of Alberta Portola 

Learning Strategics and Their Influence Upon Students* Conceptions of Science Literacy and Meaningful Learning: The Case of a College 
Chemistr\' Course for Nonscience Majors 
Stacey Lou ery Bretz, iwt ersity* of California 
Formal Reasoning Abilities as Predictors of Academic Achievement 
Valanuies Nicoiaos, University of Cyprus, Cyprus 

The I’flfcct of Mastery Learning Strategy on the Achievement of Science Students in College Chemistry 
Moises Camacho, Inieramerican L 'nitersity' of Puerto Rico, Puerto Rico 



New Teachers: Views of Understanding (4 Teacher Education : Paper Set Grouped by Committee) 

Presidcr: Allan Harrison. Curtin University, Australia Washington 

Misconceptions Held by New Science Teachers 
William }. Pankraiius, University of Nevada at Las 

Elementary Science Instruction; Are Teachers Prepared to Teach What Their Students Must Master? 

Diana C Rice. Margaret R. Corboy, University cfS<^uth Carolina, Aiken 
Portfolios for Presenice Teacher Education: Procedures and Promises 
Anthony W. Bartley\ Ixtkehead University 



Teachers in Profile (4 Teacher Education : Paper Set Grouped by Committee) 

Preskler: Liz Doner, (Inhersity of Ceorgia Nevada 

Mxamining the Multiplier EITect of a Statewide Elemenur\’ Science Inservice Program 
Joseph P. Riley. Tom Elliott, Lisa Cansar, Ijena Lane, i ’niversity' of Georgia 
Malaysian Student Teachers* Conception of the Nature of Science 
Mohd L Hamid, Zuritia Ismail, Unit ersiti Sains Malaysia, Malaysia 
A Profile of Biology Teachers in the USA 

IvoE, Lindauer. Unhersity of Northern Colorado, Mary Queitzsch, National Science Four dot ion 



Gender and Equity: College Perspectives (6 cultural, Sodal and Gender issues ; Paper Set Grouped by Committee) 

Presider: Bob Evans. Wake Forest University Suite 2601 

Research Internships for Freshwomen. College Science Histones and the Retention of W'omen in Science; A Formative Evaluation of the 
Women in Science Project (WISP) 

ChrinineM. Cunningham, Cornell Vniiersity, MaryL Patone. Cared Muller, Dartmouth C/dlege 
A Profile of Undergraduate W^omen Considering Graduate Study in Science 
Judith G. Glick, Oregon State ( nversity’ 

Despite What the Research Suggests, Many Women are as Good as Men in Visual Spatial Aptitude 
Thomas R Lord, Indiana University of Pennsylvania 



Problemas de Matematica y Ciencias (9 Spanish Sessions ; Paper set Grouped by Committee) 

Presider: Alfonso Ck'jtnez, Pontificia Vniversidad Jaieriana, Colombia California 

Genisis de la Demostracion Matematica 

Fgberto .yganj Unitersidad de Panama, Panama 

U Relacion Entre la Actividad PrcxJuctivu y kxs Pnxesos de Pensamiento Implicados en la Solucion de Problemas 
Nancy’ Ayala, Centro Profesional Panarnericano, Odomhia 

Las I^ycs de Kepler: Un Ejemplo de Ensenanza Integrada de Matematicas y Fisica Utilizando la Computadora como Herramienta 
Estela Navarro, Araceli Rcy^cs, Maria Trigueroa, Centro Latinoamericano de Imestigadon Educativa, 1B.M de Mexico 

Action Research and Critical Theory: Addressing Relevance and Accountability in Science Education Research 

(10 Others : Paper Set Grouped by Proposer) 

Presider: Mary Nakhleh. Purdue University Redwood 

A Critical Examination of Relevance in Science Education Research 
George Bodner, Dan Madsaac, Purdue Unitersity' 

An Intrcxluction to Critical Theory in Education Research 
Kirsten Im Tty Dan Madsaac. Pu rduc ( ^n it vrsiN 
Curriculum Reformation in Undergraduate Physics Ltboratories via Action Research 
Dan Mad.saac. Purdue I 'nii ersity’ 




kJ 
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ROiiliPTiiBiES y... ;? • . .. .. ■: ,.v . - : ' : v>- / ■i.jiiiliro 

Presider: Peter RiUero, Arizona State University 
1 Learoing: Students' CoocepUoQS ft Conceptual Change 

Conceptual Change in High School Chemistrv': A Multidimensional Scaling Approach 
Ruth St reveler Colorcuio School of Mines 

Science Meets Education: Interfeculty Collaboration to Implement Change in a Large Undergraduate Problem Solving Course 
JolieA. Mayer-Smith, Anthony J. F. Crijpths, University of RritishColwrhia 
Creating a Learning Environment to Induce Development in the Control of Variance Thinking Strategy 
AnatTohar, Technion ^ Israel Institiae cf Technology, Israel 

Kinds of Mental Representations — Models, Propositions and Images — Used by Physics Students and Physicists Regarding the Concept of Field 
Marco A Moreira, IleanaCreca. InstitutodeFisiai UFRCS, Brazil 



2 Learning: Qassroom Contexts and Learner Cbar.icteristics 

Space and Time: An Ontological Analysis of Contextualized Relations between Sub|ects and Objects in an Eighth-grade Science Classroom 
Ruth Bornbaugh. Unhersity of Michigan 

4 Teacher Education 

The Recruitment of Academically Talented Science Majors into Teacher Education 
Debra Tomanek, North Dakota State University^ 

The Relationship between Preser^ice Elementary Science Teachers’ ElTicacy and Methods of Instruction during Student Teaching 
Stanley' f Henson, Arkansas Tech Uniiersity' 

Helping Teachers to Pursue Nature’s Questions: Teachers’ Changing Conceptions of Science and of Teaching Science 
Herman O’. Weller. Man' Dickinson Bird. University of Maine 



6 Cultural, Social and Gender Issues 

Students’ World View Relative to their Level of Science Learning and Socioeconomic Background 
Hmmnuel 0. Odubunrni. Lagos State I 'niiersity, Nigeria 
Can At-risk Students Envisage Their Potential to be Scientists? 

Sunethra Karunaratne, Mid)igan State i niiersity 

Language, Culture and the learning of Science: An Empirical Study Based on Venda-speaking and Tsonga-speaking Students’ Understanding 
of the Solar System 

Patrick Dooms. Paddy Lynch. University of Witswatersrand, South Africa 



8 History, Philosophy and Epistemology 
The Need for a Biological ly-based Epistemolog\' 
Urn Richardson, Uniiersity of Northern Kentucky 



10 Others 

The Influence of a Constructivist-based Elementary Science Curriculum on At-risk Students 
Katheryn Crimes, Cu endolym Wooky Elementary School; Richani R. Pouell. Texas Technical 1‘niversity' 

Enhancing Networking at and Beyond NARST: An Overview of the NARST Committee for the Enhancement of Individual Net w'or king 
Katherine Norman, i ^niiersity' of Texas 









2:30PM - 3:30PM 


STRAND SESSION 


TUESDAY 25 APRIL 



An Ro!^ of ;/ 

Presideir: ^ 

TartMp^iiS: 

Noiei-Tbis:sesskmisc€m$inui^frtm 



6eiicying,;i(kq^ in Sdenco^ Hetigion tnd Ibe Science ClassitK^ 

Presider; 

Participants; 

Mike U. Smith, Mercer University; Stanley Ohitts Vermont Colkge; WIiam W. Cohem, Arizona ^ate Unmn'.sity John A. Mome^ University r^Cai^ntia 

at Riverside DenisPhiUip.^ Stater 




6b 
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Listening to Other Voices by Broadening the Theoretical Dialogue: Theories of Integrating and Self-regulating 
Reading and Writing, Speech and Communication and Play (10 Others : Interactive Symposium) 

P res ider : ViWam G. Holliday, University <^j Maryland Redwood 

Discussant : John J Koran, Jr, University of Florida 

Participants: 

William G. Holliday, J Randy McGinnis; Maureen M. McMahon, Haneys W. Wiltz, Stephanie A Stocktnan, Christine M. Kelly, Uniiersity of Maryland 



Elementary Students’ Understanding of Concepts in Physics (i Latming: students’ conceptions « Conceptual change : Paper Sei 
Grouped by Committee) 

Presider; Susan Westbrook, North Carolina State University Nevada 

Children s Concepts about Force and Motion Before and After Using a Science Textbook in the Fifth Grade of Elementary School 
Jong-Pyng M. Oyyuan, National Taipei Teachers College, Taiwan 
Children s Figural and Operational Knowledge of Sound 

Lynn Sharp, Scbweit:xr Elementary School, Gi- Patricia F. Keig, California State UmUrsity 
Fourtli Graders’ Interpretive Frameworks for Undersunding Electric Circuits 
Daniel F. Shepardson, Purdue i ^nhersity>; Elizabeth Moje, University ofi 'tab 



LaboratOfy Experiences and Hands-on Activities (2 tearaiog: classroom contexts and Learner characteristics : Paper Set Grouped by 
Committee) 



Pres ider: Maureen ORajferty, Rutgers Mversity* 

An Evaluation of a Hands-on Science Homework Program for Sixth Grade Students and Their Parents 
Peter Rillero, Arizona State Uniiersity West; Stan Helgeson, Ohio State Mversity 
Science Laboratory Classrooms in Developing and Developed Countries 
Bruce G, Waldrip, GeorJfreyJ Giddings, Curtin University, Australia 
Student Engagement in a laboratory' Research Project 

Stephen Af Ritchie, D'jnna L Rigano, James Cook Uniiersity, Australia 


Washington 


Attitudes of Preservice Teachers (4 Teacher Education : Paper Set Grouped by Committee) 

P resider: Patricia Morrell, Oregon State University 

Changes in Perceptions and Attitudes of Preservice Postgraduate Secondary Science Teachers’ Students 
Nir Orion, Weizmann Institute of Science, Israel; Datid Thompson, UniiersityofKeele, England 
Attitudinal Differences between Presenice and Inservice Teachers toward Inquiry-based Science 
Ana Damnjanovic, Jane Butler Kahle, Miami Unhersity (Ohio) 

How Subject Matter Influences Beginning Teachers Perceptions of Teaching 

Barbara Moon, Marvin Wideen, Simon Fraser University; Jolie Mc^erSmith, Unhersity of British Columbia 


Monterey 



Lar^e*SCale Cumeuium and Assessment Initiatives (5 curriculum, Evaluatloo and Assessment ; Paper Set Grouped by Committee) 

Presider: Susan Stocklmayer, Curtin ikiiversity California 



Restructuring the Content and Instruction of the Mathematics and Science Courses for Elemenury Education Teachers 
Teresa M. Kokoski, Anne Madsen, Walter Thomas Kyner, University of New Mexico 
The Design and Rationale of the New Michigan Educational Assessment Program in Science 
Edward L Smith, Michigan State University 

Implementing a National Curriculum m Elementary' Education: Issues arid Implications 
Roe Stark, Unhersity of Strathclyde, Scotland 




Initiatives in Educational Technology (7 Education.! Technology ; Papef S« Grouped by Committee) 

Presider: Timothy Olsen, Ulniversity of Wisconsin 

The Scientists in Action Series: Scientific Inquiry for Authentic Learning Environments 
Roberto. Sheruood, Xiaodong Lin, Varulerbilt University 

How Can We Use a Computerised Database to Enhance Students’ Understandings in the Science Classroom? 
Dorit Moor, Curtin iktiiersity, Australia 

Students’ Use of Multimedia Science Instruction: The M'lV Generation? 

CarlBerger, Trisha Jones, Charles Dershimer, Unitersity of Michigan 


Portola 


In-school and Out-of-School Perspectives (lo othcfs : Paper set Grouped by Commince) 

Presider: Lon Richardson, Mversity cf Nonhem Kentucky 

Gender, Structure of Out-of-School pjcpcricnccs, Moti\*ation and Science Learning in Schtx)! s 

Rohenll. Evans, Wake Forest Uniarsity; Jurgen Baurnen, Helmut Ctciser, VnkersityofKiel, Germany 
The Effects ofa Ilands-on Environmental Science Program on the Attitudes and Career Interests of ”Young Scholars” 
Andrew A. McCmney, Western Michigan Unhersity>; Phillip B. Horton, Florida Institute of Techndogy 


Suite 2601 


67 

er|c 





67 



N A R S T ANNUAL MEETING 1995 



New Developments for Teacher Educators in Science about Gender Equity (4 Teacher EducaUoa : Paper Sei Grouped by Proposer) 

Presider: Jo Sanders, City Vnii^sity of New York Or^n 

Accounting for Profound Educational Change in Gender Equity 
Jo Sanders, City* Vnhersity of Neu ' York 
Involving Preservice Students in a Gender Equity Project 
Susan Chevalier, Boise State University' 

An Examination of Gender Equity Attitudes at a Conser\'ative Protestant University 
Ray Ostrander, Andreu'S University* 



Science Curriculum Reform: Case Studies and a CroSS*site Analysis (4 Curriculum, EvaluaUoo and Assessment : Paper set Grouped 
bv Proposer) 

Presider: Philip Vt'ade, Oregon State Miiersity Gold Rush B 

Discussant : Jane Butler Kahle, Miami Mversity (Ohio) 

Change is Hard: Pathways and Obstacles to Curricular Reform 
Kathleen S Davis, University of Colorado 
Curriculum Reform: A Case Study of Fairview Middle School 
JoanM. \tl?itiLorth. University of Colorado 
A Cross-site Analysis of Case Studies of Science Reform 
Ronald D. Amlerson, Uniiersity* of Colorado 

.. - 

Presider: miamBarouy, BBN Systems and Technologies 

4 Teacher Education 

Eeks and Geeks: Influencing Elemental^' Teachers’ Views of Science and Scientists 
Mary Dickinson Bird, Herman G. teller. University of Maine 
A Case Study of Preservice Chemistry' Teachers Pedagogical Content Knowledge Development 

Hsiao-Lin Tuan, Bin-Yun Jen, Lyeejuan ^hang, Rong-Chen Kaou, National Char^bua Uniiersity of Education, Taiuan 
Transfer of Knowledge Through Expatriate Nationals (TOlCrEN): The Role of Culture in the Delivery of a Science Curriculum Project in Nigeria 
Datid B. Deru, Joseph P. Riley. II, Uniiersity of Georgia 



6 Cultural, Sodal and Gender Issues 

The Biological and Physical Science Interests of Gifted Kindergarten Girls 
Sandra Johnson, Texas Education Senice Center 

A Case Study of a Science and Mathematics Day Camp as pAperienced by Six Girls from Rural Georgia 
Marti Schriver. Lynn Wfe, W'. Jay Strickland. Georgia Southern University 
Attitudes and Expectations of Students and Teachers Toward Science and Science Teaching in South African High Schools 
KhumbulaniD. Mdletshe, Jacob Manale, Paddy Lynch, Uniiersity* of Wiu:watersrand, South ^rica 



8 History, Philosophy and Epistemology 

An Attainable Version of Intellectual Independence for Nonscientists 
Stephen P. Norris, Memorial University of Newfoundland 



toothers 

Testing Stimuli and Associated Neurophysiological Responses: Methodological Problems Related to Digital Analysis of Analogue Data 
William J. KertTns, Southwestern Oklahoma State Miersity 
We Need Heroes in Science Education: Fact or Fiction? 

Robyn \ihite, Curtin Lniiersity*, Australia 

Historical Reporting of Teaching-learning pApericnces in Iowa SS Si C: A New Type of Teaching Mcxlulc 
Chris Lawrence, Robert Yager, Uniiersity of Iowa 
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Abell, Sandra K. 

InvesHgath^ tbt Process of Becoming Reflective; The Use of Video Cases in Elementary Science 
Teacher Preparation 



Sub, 2? Apr, IMS 
8:30 AM 
Washington 



Lynn A. Bryan 
J.WUliamHug 



Marla Anderson 



Lois M. Campbell 



Katherine $. Cennaino 



The purpose of this study is to interpret preservice elementa^ sdenre tea<^ers[ re,.-chons i^e “ntext of mtcractive 

video ca^-based instruction and to construct a deeper understanding of their thin^g ateut saence teachng ^d 

learning. Students in elementary methods courses at our respective^versities partiapat^ m a 

oral reflection tasks in response to a videodisc case of a Grade 1 teacher teaching a ser^ of conceptum change lemons 

about seeds and eggs. Cto findings have helped to generate a number of assertions. The person^ saence histones of 

elementary educaion majors and their visions of themselves as teachers of sde^ are dialKtiMlly 

these future teachers come into the science methods course with local theon« about raence teadune and learning, their 

theories exhibit inconsistencies and a lack of depth. Our findings have implicahons for the preparation and continuing 

education of elementary science teachers. 



Abraham, Michael R. 

The Nature and State of General Chemistry Laboratory Courses Offered by Colleges and Universities 
in the Utdted States 



Suiv 23 Apr, 1995 
B:30 AM 
Suite 2625 



MarkS.CmcoUce A Palmer Graves Abdulwali H. Aldahmash Joann G. Whega 

j ulieU Palma Gil Valsamma Varghese 



The purpose of our study is to answer the following questions: How is general chemistry lateratory taug)^ and 
manlge^? What variety of practices is being used? A sixty-item survey instrument was wlu^ w 

descruxj the first ecneral chemistry course t^en by science majors at a college or university. The instrument was 
comprised of eight major sections: (1) laboratory administration, tt) laboratory g<»ls, (3) laboratory procedure, W 
laboratory instructor preparation, (5) laboratory instructor behaviors, (6) teaching 
laboratory assessment and,T8) laboratory eouipment and ins^entatiOT. T^e wmple consisted 
universities in the United States accredited by the Amencan Chemical Soaety. From tha sample, 300 mstitutions were 
randomly selected and sent a survey by mail. A total of 204 responses have been received. 



Abrams, Eleanor D. 

A Comparison of&e Effects of Multiple Visual ExampUs and Nonexamples versus Prototypical 
Examj^ on Science Concept Learning 



Sun, 23 Apr, IMS 
8:30 AM 
Monterey 



J. H. Wtndersce 

Two video sCTipts on photosynthesis (and accompanying andll^y materials) w^ developed ^th the input of 
educators and content experts. The control video script contained the standard n^ber of 

graphics. The treatment video script, based on the theory of conaptual ^nge, used a carefully ^l^t^ set of empire 
and nonexamples to explore the concept of photosynthesis. Two studentlocus groura met daily for and 

reviewed portions of the original treatoent script for clarity, brevity and choice and f 

nonexamples Their sugeestions were subsequently incorporated into the revised vidw saipt. All of the students 
partidpalng in the study took a concept-based pretest on the day before they expenenced either a 
photosvnthwis video program. Afterwards, they were asked to generate sets of novel examples related to the ^ 

pho osyntLsis, take I pattest one day after the video and take another posttest two weeT« later. 
werSrvie w^. The^ata has implications for curriculum design. The student focus groups ^fre cruaal^el^g 
choose the needed examples and nonexamples for this curriculum module to help initiate conceptual change. These focus 
groups provided common language and connections to everyday life. 



strand 4 

Adey, Philip 

The ^ects of a SUff Development Program; The RelaHonsbi > Between the level of Use of Innovative 
Science Curriculum Activities and Student Achievement 



Mon, 24 Apr, IMS 
10:30 AM 
Gold Rush B 



Crifldsms of process-product research in teacher education are reviewed. The s^nificant eff^ts 
student cognitive devaopment as the result of a Cognitive Acceleration through ^ence Education (CASE) program arc 
related dimctly to teachers' Levels of Use of the program and hence to the inservice education ‘° 

introduce the methods into classrooms. It is concluded: (1) the CASE inservice program is effective, and (2) 
process-product research is defensible and can be viable. 



Agard, Egberto 

La Gettisis de la Demostracidn Bfatemdtica 



strand 9 Tue, 25 Apr, 1995 

1K)0 PM 
C«ti{ornra 



El prop6sito dc estc articulo es cl dc haccr un estudio do la g6ncsis dc la demostraadn matcmStica cn la Qcnaa Antigua 
y mostrar que cxisten ncivclcs dc distrinddn. Mostramos por medio del razonamicnto por cl 

dos) es un niimero irracional. Sc concluye rccomendando la incorporaadn de las pruebas en el Bachillerato del 
Sistema Educativo Panamefto. 
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Agard, Egberto 

The Genesis of the Mathematics Demomiration 

English presentation of the topic above 



19 9 5 



Stnnd 3 



Sun, 23 Apr, 1995 
7K)0 PM 
Explontorium 



Akatugba, Ayo H. 

The Effects of Problem Context and Gender on Students* Proportional Reasoning Ability 



Sat, 22 Apr, 1995 
8:30 PM 
Emerald 



The study investigated the effects of problem context on the proportional reasoning ability of phvsics students. Three 
ratio types (speed, exchange and consumption) and their hierareny of difficulty were investigateci for both familiar and 
unfamiliar settings. The performance or boys and girls on a physics (pioportional reasomng) achievement test was 
also investigated. Three hundred students from twenty randomly selected secondary schools in Nigeria were used for 
the study. The results showed that ratio types used in physics problems influence students' performance. Students 
found consumption ratios more difficult tnan exchange ratios, and exchange ratios more difficult than speed ratios. 
Tasks with unfamiliar settings appeared to be more difficult for the students than those with familiar settmgs. There 
was a significant difference in the performances of girls and boys fr,vouring boys. The average proportional reasoning 
ability of the students used for the study was founa to be generally low. Tne implications of the results are discussea 
and some recommendations are made. 



Alexander, Patricia A. 

TARPSII: An Otfertiew oftbe Teachers as Research Partners Mode! 
Gary R. Tucker 



Stnmd 3 Tue, 25 Apr, 1995 

8:30 AM 
Gold Rtuh A 



This segment of the paper set formally introduces a model for teacher cognition and its associated visualization 
technology that stimulates teachers to consider the effectiveness of lessons in a sequence in a multidimensional and 
contextuSf manner. In the model, teachers are prompted to plan lessons by considering their students' expertise in four 
critical dimensions: general stratemes, domain-speafic strategies, content and instructional strategies. Then, teachers 
ascertain how familiar or unfamifiar students are with each of these dimensions (i.e. novelty) and how cognitively 
demanding each appears to be for the learners (i.e. complexity). Of importaiKe in these determinations is how these four 
dimensions interact with one another to produce a lesson profile that estimates the learning demand of the lesson. If a 
lesson or scries of lessons is consistently high in most of the dimensions, then the overaU learning demand may be 
overwhelming to the students. Conversely, if a lesson is not very complex or novel on any of the dimensions, the 
learning demand may lower student motivation or persistence. Lessons that seem to overwhelm or underwhelm 
students are, thus, assumed to be less effective and lesslikely to enhance achievement or motivation. 



Allen, Nancy ^ 

'Voices from the Bridge**: Kickapoo Indian Students and Science Education: — A World View 
Comparison 



Mon, 24 Apr, 1995 
10:30 AM 
California 



The purpose of this study was to compare the world view of Native American students with the world view 
encountered in the multicultural scieiK<i classroom. (Jualitative data were collected from periodic observations in two 
classrooms over a nine-month period, teacher interviews and text evaluations to define scientific world view as 
presented in classroom instruction. To define student world view, 28 students in Grades 5-9 were engaged in science 
activities at the reservation and interviewed singularly and in groups. Adult h’ idve Americans were interviewed and 
asked to reflect on the educational cultural norms of the students. A variable-oriented analysis revealed strong 
differences in epistemology, preferred methods of teaching and learning, values, structural orientation and perspective 
of the place of humans in the natural world. Strong differences between teachers and students were also observed in 
prior knowledge, cultural rules for behavior and language patterns. Worldview investigations may help us understand 
the problems or students from non-western cultures in the contemporary multicultural saence classroom. 



Allen, Sue 

An Emphasis on Perception: Teaching Image Formation Using a Mechanistic Model cf Vision 
Barbara While John Fredcriksen 



Sun, 23 Apr, 1995 
10:30 AM 
Poftolft 



This study 'nvesti gated students' understanding of image formation in geometrical optics. We believe that many of the 
difficulties students experience in this domain arise b<xause they lack an adequate model of human visual perception. 
Om hypothesis was that an effective way to define image was in terms of a mechanistic model of an observer who 
interpreted incoming light patterns in predictable ways. To test this we developed a model in which eyeball 
convergence is the ptinc^lc cue for identifying the location of an object or image. Students aged 14-15 were taugnt the 
fundamentals of image formation either using the mechanistic mcxJel, or using a more traditional approach in which 
image is defined geometrically as the crossing points of multiple rays. The latter version of instruction Included an 
obser/or, but one without an explicit inferendng mechanism. The results show that students who were taught a 
mechanistic model of vision exhibited a better understandirig of the notoriously difficult relationship between an 
observer and a virtual image. They were also better able to identify the location of an image in real-world optical 
situations and were less likely to think of it as located on the surface of a mirror or lens. 
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Allen, William A. 

Cognitit'e and Psycbologicai Factors Reding LVN Students * Success at Soiving Medication Dosage 
Calculation Problems 



Mon, 24 Apr, 199$ 
10:30 AM 
Poitola 



Frank E. Crawley 

The purpose of this study was to describe the cognitive and psychological factors that either enhanced or inhibited 
Licensea Vocational Nurse (LVN) students' abilities to solve medication dosage calculation problems. A purposive, 
maximum -variation sample of six LVN students was chosen from among a s9f-selected population of junior ^llege 
LVN students. Tlie students' views and feelings concerning their training and clinical experience in m^caHon 
administration was explored using a semi-structured interview. In addition, tfv? s^dents were asked to participate in a 
talk-aloud as they attempted to solve two medication calculation problems of differing difficulty. Results indicated 
that many students were lost during most of the problem solving instruction in dass and relied on algorithmic devices to 
calculate medication dosages. Students often fdt that medication problem solving done as dass work did not reflect the 
reality of their clinical experience. Hnally, although students had similar high school mathematics backgrounds and 
recent classroom and clinical experience, those students who successfully solved medication problems were the ones 
that consistently identified the goal, restructured the data, estimated the result, selected an appropriate algorithm from 
memory and were able to do the necessary arithmetic manipulations. 



Anderson, David 

The Effectiveness of Orienting Students to the Physical Features of a Science Museum Prior to 
Visitation 



n, 23 Apr, 1995 
^ AM 
California 



Keith Lucas 

This paper reports on recent research in the area of informal sdence education in the contexts of sdence museums. The 
research focuses upon two areas: perceived novelty and its effect on cognitive learning in Year 8 students visifing an 
interactive sdence museum and the links between cognitive learning as derived from sdence museum exhibits and 
exhibits which students later nominated as being interesting and puzzling. It was found that students who underwent 
novelty reducing pre-orientation to the physical environment and had prior visitation experience derive^ greater 
cognitive knowle<^e than any of their counterparts. Gender did not have any sigmficant effect on learning when 
perceived novelty fevel and prior exposure were considered. Analysis of student responses suggested that the most 
interesting, puzzling and memorable exhibits may be linked with cognitive learning outcomes. Th<^ exhibits stood out 
from other exhibits Dy their large physical size, prominence in the exhibit galleries and the diversity of sensory modes 
that they employed. 



Anderson, Linda M. ”” 

Hoir Do Prospective Science Teachers Learn from Teacher Edtscation? The Influence of Their 
Entering Conceptions about Science and Teaching 

Kathleen L Peasley 



Sun, 23 Apr, 1995 
1K)0 PM 
CaUfomit 



This paper describes the learning of three prospective elementary science teachers by focusing on their conceptions 
about the nature of science and scientific inauiry and about science teachers' roles and responsibilities. VVhile all 
three prospective teachers progressed in their Knowledge of how to teach sdeiKe and all three transformed their inifial 
conceptions in significant ways, they did not travel the same paths, nor did they arrive at their final coiKepfions with 
equally rich understanding ac>out how teachers help learners construct understanding in science. 'Oie profiles of the 
three students reveal the ways in which they differed and what ideas and events had the greatest impact on each of 
them, given their particular conceptions. While the data certainly do not provide prescriptions for teacher educators 
about m)w to teach about science teaching, they do provide insight into the students we teach and suggest hov? teaching 
educators might inquire into iheir students' conceptions, much as we so often recommend to K-12 sdence teacheis. 



Anderson, Ronald D. 

A Cross-site Afudysis of Case Studies of Science Reform 



Stnnd 5 Tue, 15 Apr, 1995 

200 PM 
Cold Rush B 



The purpose of this endeavor was to conduct a cross-site analysis of three case studies of sdence curriculum reform to 
identify commonalities in reforms achieved, barriers encountered, dilemmas experienced by teachers and the means bv 
which reforms were accomplished. The methodology employed draws upon the work of Miles and Huberman (1984) 
and Rossman (1992). The steps indude bounding the scope of the synthesis, inventorying the cases, repeated reading of 
the studies, developing an interpretation of each case, juxtaposing the cases, synthesizing the cases and writing the 
synthesis. More major areas as: (1) goals, (2) content, (3) teachers’ role, vi) students' role, (5) student work and, (6) 
assessment. In each of these major areas, attention is given to the following three dimensions: (1) tensions, (2) 
accomplishments and, 0) recommendations. 
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Antony, Mary ^ 

^fiican-Ameriam Students' Opportunities to beam Science: The Role of Middie Sdxtol Scheduling 



22 Apr, 1995 
7K)0 PM 
Monterey 



DftvfdE.B«ir 

The ethnoCTaphic study focuses on the schools' contribution to inequalities in science education. The objective was to 
examine the processes ny which students and teachers are assigned to different classes and the consequences of this 
assignment on African-American students' opportunities to learn science. Three interconnected research strategies viz. 
non-participant observation, interviewing and collection of printed documents were adopted in order to enable a 
holistic analysis and through the process of triangulation to enhance the validity of the study. Find^ ^ of the study 
suggest that the school schedule is not a neutral or impartial document. Rather it is the product of sodailly constructed 
in^tutionalized practices that often, albeit unwittingly contribute to inequality. Scned’aling begins by assigning 
students to Band which is the largest elective class. Most students in Band are white or from hi^er social class. Most 
students in Grade 8 algebra are also white. Band and Algebra students are scheduled into monxing science classes. 
Afternoon science classes are larger, have more African-American students and are perceived as being "lower track". 
Teacher expectations vary depending on the class. These differential expectations are translated into different 
curriculum goals and instructional activities. Consequently African-American students in this middle school get very 
different opportunities to learn science than their white peers. 



Appleton, Ken 

Problem Solving in Science Lessons: How Students Explore the Problem Space 



strand 2 Tue, 25 Apr, 1995 

8:30 AM 
Nevada 



This article examines, from a constructivist framework, how students presented with disci^ant event problems during 
science lessons begin the problem solving process by exploration of tne problem space. Three discrepant events were 
presented to several classes of eleven to thirteen year olds using three different teaching stratejgies. The teaching 
strategics used teacher demonstrations followed by students asking the teacher questions, teacher demonstrations 
followed by an explanation by the teacher and small groups of students under the guidance of the teacher. Data were 
collected from field notes, vidro tapes of the lessons and student interviews using a stimulated recall techniaue to elicit 
the students' thinking during the lessons. The students' ability to explore the problem space was found to be aetermined 
by the teaching strategy used, as the first and last strategies encouraged students to find their own explanations. 
Different information sources were also available in each of the teaching strategies. None of the teaching strategies 
used was considered entirely satisfactory. An alternative strategy was devised from a combination of aspects of the 
strategics trialed. 



Arimbula-Greenfield, Teresa 

Girls' and Boys' Use o/hfteractive Science Museums 



Strand 10 Sun, 23 Apr, 1995 

8:30 AM 
California 



This study examines the relative attraction of hands-on, interactive science museum exhibits for females and males. 
Studies have demonstrated that such exhibits can be effective learning experiences for children, with both academic and 
affective benefits. Other studies have shown that girls and boys do not always experience the same science-related 
educational opportunities and that, even when they do, they do not necessarily receive the same benefits from them; 
these early differences can lead to more serious ecfucational and professional disparities later in life. As interactive 
museum exhibits represent a science experience that is readily available to both girls and boys, the question arose as to 
whether they were reing utilized similarly by the two groups as well as by adult women and men. It was foimd that 
girls gravitated more to exhibits focusing on the human body and boys to those illustrating physical science principles. 
However, this was less true of children accompanied by adults (parents) and of the adults themselves, than it was of 
children on school field trips who roamed the museum more freely. Girls also were much more drawn to puzzle solving 
than boys and boys utilized computer games much more frequently than did girls. 



Atwood, Ronald K. ^ 

^ffecls of Instruction on Preservice Elementary Teachers' Conceptions of'^Hhat Carnes Night and Day 
mid the Seasons 



Sun, 23 Apr, 1995 
700 PM 
Explontorium 



Vlr^nUi A. Atwood 

The purpose of the study was to test the effectiveness of a set of instructional strategic for changing the alternative 
conceptions of what causes night and day on earth and what causes the seasons. The subj^ts were 51 preservice 
elementary teachers (students). Pretests and posttests were done through individual interviews. The assessments 
included tasks which required application of the target conceptions. Both the assessments and the instruction made 
extensive use of the same inexpensive models. Instruction was designed to be perceived by the students as intelligible, 
feasible and fruitful. Alternative conceptions identified most frequently on the pretest were confronted during 
instruction. All 15 students showing an alternative conception of what causes night and day on the pretest, provided a 
response which reflected a scientific conception on the posttest. Forty -one of 50 students snowed evidence of making 
the desired conccptional change in their understanding of what causes the seasons from pretest to posttest 



o 
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Audet, Richard H. 

Learning Logt: a Tool for Supporting Communities of Scientific Seme-makers 
PtuI Hickman Gerald L Abegg 



Stnmd 2 Mon, 24 Apr, 199S 

S:30 AM 
Suite 2625 



This case study analyzed the impact on learning of a classroom practice that encourages class members to sh^e 
thoughts and observations, to defend viewpoints and to negotiate consensus about their thirddng. The activity that 
facilitates this sense-making process is computer-based, networked journaling. Because this of dialo^e format 
provides more than a context for simply organizing notes, observations and data, we call mem "Learning Logs". 
Systematic analysis of the scientific conversations contained in Learning Logs shows that this discourse supports a 
dynamic environment that helps learners make sense of science topics. V^mting in 1-eaming Log? provides a vehicle for 
studems and teachers to make their knowledge public and builds an atmosphere Tor valuing the conceptual 
understanding of o^ers. The journals mediate a continuous dialogue between the instructor and studcuis, a featme that 
reshapes traditional classroom roles and responsibilities. Conversing about science througn the medium of 
computerized Learning Logs results in a community of reflective learners. 



stnmd 9 Tue, 25 Apr, 1995 

IdK) PM 
California 

La Relacion Enire la Actividad Productivay Sos Procesos de Pensamiento ImpHcados en la Soluckm 
deProblemas 

Esta invcstigacidn tiene por objeto identificar la relacidn entre la actividad productiva y los procesos de pensa miento 
implicados en la solud6n de problemas. Se tom6 una muestra de 30 sujetos due reciWan formaddn en el SENA (Servido 
Nadonal de Aprendizaje) de Cali -Colombia, teniendo en cuenta Que el tipo de actividad en la cual se formaban fuese de 
caracter manual e intelectual. Entre los sujetos A.P.M. (ActividaclProductiva Manual) y los A.P.I. (Actividad 
Productiva Intelectual) no se encontraron diferencias significativas en cuanto al proceso de soluddn de problemas 
excepto a la componente de regulad6n. 



Ayala, Nancy 



Backe, Kathrine A. ”” 

Using Video to Evoke Reflection on Science Teaching: BSCS Teadter Development Modules for 
Eiementary School Science 



Sat 22 Apr, 1995 
8:30 PM 
Emerald 



James D. ElUs 

With support from the National Sdence Foundation, BSCS is collaborating with sdence educator 5, science supervisore 
and sdence teachers to develop, evaluate, refine and disseminate four teacher development modules to support the 
improvement of sdence teaching in the elementary school. The modules develop major themes of ^ contemporaiy reform 
in sdence ^ucation — innovative instruction (contructivism, cooperative learning and learning styles), curriculum 
emphases (thematic, less-is-more, S/T/S), equitable teaching and alternative assessment. Subtopics indude the nature of 
science and technology, major sdence concepts, interrelationships among science and mathematics, classroom 
management and educational technology. Each module consists of a printed learning guide supported by three 
video-discs of case studies of effective teaching and of interviews with outstanding teachers and their studeiits. 
Although designed for use by teacher educators, experienced elementary teachers are the primary audience. Presema 
teachers enrolfel in methods courses also are potential users of the materials. The materials are being evaluated in both 
inservice and preservice settings. 



Bailey, Bambi L. 

Teachers' Perceptions of the RelatUe Importance of Science Methods Course Topics 
WUlitm Letts Kathryn Scantlebury 



Stnutd 4 Sal, 22 Apr, 1995 

8:30 PM 
Emerald 



Before change takes place in preservice secondary sdence methods courses, the relative irmxirtance of topics taught in 
those course should ascertained. Any change in the importance of the topics must be acTdressed when attempting to 
redesign secondary sdence methods courses. The purpose of this survey was to provide information toward that end, 
Inscrv^e teachers rated the relative importance of secondary methods course topics in a survey using a five point Likert 
scale. There were also open-ended questions probing for any topics not mentioned, any refinements to existing topics 
that might be necessary and valid evaluations and assessments. Means, standard deviations and percentages were 
caloila& on the results of the survey for each of the eight units the 42 individual topics making up the units. Results 
indicate similarities among the priorities inservicc teachers give to the topics covered in tvpipl sdence methods 
courses. Teachers indicated a wide variety of valid assessments with particular emphasis on portfolio and 
performance bas^ assessments. 



Baker, Dale 

Introduction to the Monogri^ Hknder Equity and Science Education^ 



Stnnd 6 Tue, 25 Apr, 1995 

8:30 AM 
Cold Ruffh I 



Kathryn Scantlebury 

The monograph. Gender Equity and Science Education, is discussed. It consists of scholarly papers that examine the 
issues of women In sdence from a variety of perspectives. The purposes of the monowaph are to serve as a general 
reference for both seasoned researchers and advanced graduate students who wish to familiarize themselves with the 
wide range of equity issues In sdence education, as well as less traditional theories and research paradigms emerring 
from feminist scholarship. It also will serve as stimulus for teachers to examine their practice when used as part oF the 
readings in courses and workshops. Monograph contributors will present this session. 
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Balling, John D. 

The J^edsofPre^p Programs on UamHtgfivm a ShtgU'tisU Zoo Field Trip 
John H. Fdk 



Strand 10 Sun, 23 Apr, 1995 

8:30 AM 
California 



The effectiveness of pre-t^ pro^ams for improving learning on single-visit field trips to a zoo was tested using 31 
Grade four dassrooms. Pre-visit program content and program instructor were manipulated in a 3 x 3 completely 
randomized factorial desi^ plus controls. The content areas were Cognitive, Orientation and Observational; the 
instructor variables were Zoo educator, dassroom Teacher with Workshop experience or dassroom Teacher with No 
Workshop experience. A pre- and two post-tests were given to assess learning in all domains. All groups taking the 
zoo trip demonstrated highly significant and persistent learning; the Orientation and Teacher with Workshop 
variables had the strongest impact on learning relative to controls. Results were interpreted in terms of the primacy of 
children's need to acquire information relative to their own learning agenda. 



Barba, Robertta H. 

CbiUrtn*s Tadt and Explicit Understandings of Dinosaurs 



Strand 1 Mon, 24 Apr, 1995 

8:30 AM 
Monterey 



The purpose of this cross-age study was to investigate elementary students (N = 120) tadt and e^lidt understandings 
of dinosaurs. Detailed analysis of audiotaped interviews of children's performance during a Ragetian-type dinical 
interview suggests that children's conceptual understandings of dinosaurs are first developed at a tadt level from their 
experiences with models, pictures, movies and concrete representations of andent life, all of which are part of the milieu 
of childhood. Even though young children have difficulty verbalizing their conceptual understandings of andent 
fauna, they are able to classify lepresentations of fauna as being Mesozoic or non-Mesozoic spedes with nigh degrees 
of accuracy. As children mature and/or have more experiences with dinosaurs-related concepts, they are ame to 
verbali 2 :e more geolomc time related explanations of anaent life. Findings from this study tend to support Polyani's 
(Michael) Theory of Tacit Knowledge in *hat children's conceptual understandings arc built first at a tadt level and 
later develop at an explicit level. Im[ lications of assessment practices in elementary classrooms suggest a 
reconsideration of the reliance on instruments based on verbal performance. 



Barden, Laura M. 

Focusing Students* Attention to Videotaped Analog^ Using Questions 
WUUtmJ. Kem^ WUUam G. HoUiday 



Strand 2 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



Three experiments were conducted to determine the effects of questions embedded in sdence videotapes on high school 
students* attention to analogies. A videotape which included analogies to illustrate atomic processes was used for all 
three experiments. In Experiment 1, 34 subjects were assigned to one of two treatment groups (lower-order or 
higher-order question group). The subjects viewed the videotape and corupletcd a free- verb^ -recall (FVR) and 
cued-recall (CK) posttest on a single day. In Experiment % 316 subjects were assigned to one of four treatment groups 
(one of two lower-order or two h^er-order question groups). On the first day oF the experiment, subjects viewed tne 
videotape with questions. The su^ects completed unr3ated activities on the next two consecutive Jays. On the fourth 
day, subjects completed the FVR and CR posttests. In Experiment 3, 18 subjects were assigned to one of two 
higher-order question trea*^*icnt groups. On the day of the experiment, subjects viewed the vidrotape individually, 
responding to questions orally, then completed the FVr and CR posttests. The results of the three experiments suggested 
that the questions enhanceo subjects' recall of question related information but not their recall of non-quesnoned 
information. This was particularly true for analogy-related questions. 



Bamea, Nitza 

Model Perception AmongPrtservice and Inservice Chemistry Teachers 
Yefaudit J. Dori M. Hnegold 



Strand 4 Sun, 23 Apr, 1995 

4.-00 PM 
Redwood 



Not enou^ emphasis is put in science teaching on the fact that models arc simulations of reality ba .ed on a certain 
theory and that molecules are not miniatures of the models that represent them. We investigated how Chemistry 
teachers perceive the nature and functions of models. The research j^pulation Included tw.> groups: an experimental 
group — inservice teachers who attended 56 hour training and a control group — pre and inservice teachers who did 
not receive the treatment. The training dealt with the model concept and ways to use various model types to illustrate 
chemical bonding and structure. Most of the participants from botn groups thought of a model as a way to describe a 
process or a phenomenon which we cannot see. They perceived mod^.s as a means to enlarge or reduce tne real process 
or phenomena, or to Illustrate some theory. More teachers who took part in the training agreed that models can be used 
for prediction. Only the teachers of the experimental group made a distinction between a mental image and a concrete 
model that can be seen and touched. Overall, the inservice training on models has Improved several aspects of the 
trainees' model perception. 
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Barowy, William "" 

Factors Itrfluench^ Ae Use ofMemet CommuntNesfor Secondary Science Teadter EnbatKement 



Sufv 23 Apr, 1995 
S:30 AM 
Washington 



Catliina Lasema Barty Safentein 

Community of Explorers is a three year NSF project studying a combination of collaboration strategies and technology 
as a model for science teacher professional development. We are using the Inlcrrwt to create a community that ^pports 
teachers in exploring and reflecting on new approaches to leaching nigh s^ool science. The curricular technology 
includes RclL^b ana Explorer modeling software, while the telecommunication technology includes client-server 
software such as Eudora and NCSA Mosaic. In contrast to using the network for dissemination, we focus on teacher 
activity and initiative toough which teachers create curricular materials for exploration and discussion, while proj^ 
personnel provide support Tor teacher exploration, reflective practice and innovation. We are applying a cognitive 
apprenticeship framework to help structure and facilitate interactions between participants with different experti^. 
vVc are investigating the factors that contribute to the /ong-term viability of this type of electronic network community 
for the pr of es^onal development of high school science teachers. Because this model moves away from centralis^ 
dissemination to resources constructed oy the participants and expertise drawn from within the community, it has the 
potential to scale to larger dimensions, thus for the use of telecommunications in wide-scale teacher professional 
developTuent. 



„ j A ^ m ^ • Strand 9 Sat, 22 Apr, 1995 

Barrera de Aragon, Mana 7^0 pm 

Suite 2601 

ComecuetuHasDidaOicasMPerfaEpiste^ delOnKepto Cmrpo en la Obra Newtoniana 

Gcncralmente los texlos para los aprendices de fisica ignoran la gdnesis y por ende los perfiles epistemol6gicos de los 
conceplos, presentando en su defecto los conceptos y /o teorfas ^icas a modo de de^iddn para que el estudiante los 
aprenda de modo mcmoristico y acritico. Investigando la genesis y el perfil ^islemoli6gioo del conceplo cuerpo 1® 
fisica, historicamenle nos ubicamos en los "Prindpios MatemSticos de la Filosoffa Natural^' de Isaac Newton. Si bien 
en los 'Trindpia^' encontramos el concepto en el dmbito del "Radonalismo Concrelo” no debemos descronocer a Rene 
Decartes, quien desde la metafisica y el radonalismo pu^, es el precursor mas pr6ximo a Newton, Investigadbn 
nos va demostrando el modo oomo el concepto cuerpo en la sodogenesis de la denda barri6 un perfil epistcmol^co <pn 
una derla semejanza al progreso que se sigue en la psicog^nesis. Lo anterior nos sirve de base para la investigad6n 
sobre eluso, ensehanza y presenlaci6n del concepto en la ep<Ka actual y detectar el proque de la persistenda de los 
obsUculos cpislemol6gicos que se presenlan para el aprendizajc del conceplo; y la gran respoi^bihdad que tienen los 
textos de estudio que introducen a los aprendices en el apradigma dc la memorizadon y ahistoriddad de la denda. 

X , Stesnd 10 Sat, 22 Apr, 1995 

rl. 8:30 PM 

Emerald 

Attributes of Researdf Technology Proposals for Elementary Science 
Cortlee Sndth Joe Curran 

The purpose of this study was to analyze 37 research proposals to determine spedfic attribute. A scoring rubric was 
developed for the four major categories: hypothesis, shared vision (capability of induding videodisc Instruction with 
district s philosophy of leaching sdence), staff development and effectiveness of measurement. The categories were 
rated as adequately addressed, partially addressed, or not addressed. It was concluded that overaU, grant 
writers were not familiar erKiUgh with the components of a research design to write an effective proposal. 



Barrow, Lloyd 



strand 4 Tue, 25 Apr, 1995 

1K)0 PM 
Washington 

Portfolios for Preservice Teacher Education: Procedures and Promises 

The use of portfolios in prcservicc teacher education, is a natural consequence of the move towards more authentic 
measures of student achievement in schools (Collins, 1992; Naizer, 1994). This paper describes the set of procedures 
developed for the iinplemeMtation of portfolio assessment during the science methods coiuse of a one-year teacher 
education program. ^*dont teachers were asked to develop a portfolio with the goal of showing growth as a teacher of 
science in me elementary curriculum. 1 presented an analysis of the strengths and the potential^tfalls inherent in this 
mode of assessment ana made recommendations about how such problems might be avoided. The TOrtfollos show that 
these student teadiers gained valuable opportunities to reflect upon their actions (Schon, 1983) and were able to 
examine their own growth as a teacher over a period of seven months, particularly in their confidence in teaching 
science. These claims arc discussed in terms of tne consequential validity (Messick, 1989) of the assessment program. 
The paper concludes with comments about tiie process from participating student teachers. 



Bartley, Anthony 



Baumert, Jurgen 

Gender, Science interest, Teaching Strategies and Social Shared Beliefs about Gender Roles in 
SetevA Graders: A Multilevel Analysis 



Mon, 24 Apr, 1995 
2:30 PM 
Suite 2601 



Interest in science steadily declines during junior and senior high school. The gender gap interest with the exception of 
biology increases during this period. The goal of this study is to sec how much latitude teachers have to intervene in 
order lo positively inffucncc the development of interest and to reduce gender specific differences and which 
organizational steps and teaching strategies arc suitable for reaching these goals. In a multi-level analysis the study 
shows great class dlffcrcrKos, not only in the general interest development but also in the differential development of 
boys and girls, clvc components of classroom organization, classroom climate and teaching strategies have been 
id<mtificd as Wng responsible for positive interest development. 




76 



NAKST ANNUAL MEETING 1995 



o 

ERIC 



Becker, Joe 

Scientific ActMfy and the Two W<^ of Knowing 
Marls Vardas 



Stnnd 2 Sun« 23 Apr, 1995 

10:30 AM 
Cola Rush A 



In this paper we present a perspective on the nature of intellectual knowing central to the practice of science. The 
perspecnve allows us to see more de^Iy into contributions which two major developmental epistemologists, naget and 
Vygotsky, offer science educators. Our starting point is the distinction between two ways ot knowing: empirical and 
conceptual. Essentially this distinction underlies the dialectic between theory and data at the center of the practice of 
science. The dialectic depends on holding as distinct knowing characterized as empirical (data) relative to some other 
knowing which in turn is characterized as relatively conceptual (theory). The theories of intellectual development of 
both Piaget and Vygotsky are also built around this same distinction. We will describe and elaborate on tnese two 
approaches to the cmferentiation and coordination of theory and data (conceptual knowing and empirical knowing) 
with a view to seeing what each contributes to a theory of the ^istemological issues of science education and to 
develop for science educators. a synthesis of the Piagetian emphasis on a primarily endogenous process of integration 
with the Vygotskian emphasis on the role of preexisting intellectual achievements. 



Beeth, Michael 

Omcepiual Change Learning: Some Theoretical and Peda^ogfcaUssues 



Strand 1 Mon, 24 Apr, 1995 

2:30 PM 
Oregon 



The purpose of this study was to determine how theoretical principles of the Conceptual Change Model translated into 
the dedagog-cal practices of one teacher. The researcher spent one year observing and interacting with the teacher and 
13 (Jrade 5 stv 'dents in this study. This teacher used her knowledge of historical and philosophical issues related to the 
science content to inform her personal view of student learning as well as her instruction, ^e facilitated conceptual 
change learning for her students by focusing their attention on the status of ideas at any point in time and also by 
challen^ng problematic components of the students' conceptual ecolc^es. Establishing the metacognitive ability to 
engage in discussions about the current status of an idea were a significant aspect of this teacher's instruction. 
However, once the ability to determine status was established, these students were then able to indicate which 
components of their thinking needed to change and for what reasons. Analysis of this teacher's instruction, in 
conjunction with other successful reports of conceptual change instruction, provides a framework for thinking about 
the role played by this teacher. 



Bell Philip 

Electronic Disanme and the Integrated Learning of Science 
Lydia Tien 



Strand 7 Mon, 24 Apr, 1995 

8:30 AM 
Poctola 



Electronic discourse has many potential uses in the science classroom. This study investigates the use of electronic 
discourse between middle scho<^ students and graduate student researchers for scatfolding the students' integration of 
science knowledge. Comparisons are made to an analogous use of the technology in a liege chemistry class. An 
analysis of the electronic exchanges revealed several recommendations for achieving integrative discourse in middle 
school classrooms: technical aspects of the communication should be minimized, time should be consistently allotted for 
the activity as part of the curriculum, responses to sbadeni messages should be prompt, and participants should learn 
that the inherent constraints of electronic communica'aon call urxjn tiiem to be more dear and precise in their messages. 



Belzer, Sharolyn J. ^ 

A Conceptual Change Rationale for the Design ofBioMap: An Interactive Hypermedia Environment 
to Promote Conceptual Understanding of Biological Evolution 



Sun, 23 Apr, 1995 
8:30 AM 
Emerald 



BioMap represents an innovative instructional application, designed to address educational as well as sdentific 
concerns alx>ut how we, as educators, can better teach evolution to non-sdence majors. BioMap was designed to meet 
the criteria for conceptual change while providing necessary scaffolding to direct student thinking, provide svppurt and 
a manageable level of complexity. A study with undergraduate non-sdence majors will attempt to optimise student 
learning by: (1) encouraging students to use BioMap more interactively, and (2) administering strategy and content 
surveys periodically so that students reconsider what and how they are learning. Ov^i goal is to fadlitate the learning 
of biology, to characterise and reduce common misconceptions, specially those related to evolution and naturS 
selection. Oher goals of the study are to assess student strategy use within BioMap and to determine the demographic, 
academic, conceptual and strategy-oriented parameters that are predictive of the learning and achievement of content, as 
measured by pre-topost-test ditierences and final post-test scored respectively. A final goal in the study is to assess 
the effectiveness of BioMap materials that were developed based upon current research on undergraduate learning and 
conceptual change. 
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Ben-Chaim, David ’ 

Fxamination^ype Preference of College Sciettce Studenis and Their Faculty Ht Israel and USA: A 
Comparative Shuty 

I'ri Zdkr Steven D. Kuntm 



Tue, 2 $ Apr, 199S 
8:30 AM 
Wa^ington 



The sdence-examination preferences of college science students and their science faculty were surveyed, using the TOPE 
questionnaire at teacher training and community colleges in Israel and the US respectively. The results obtained in the 
two countries were compared, in total and by gender, in terms of significant/ no significant differences in the 
preferences made and the reasons provided by Hie students and faculty for tneir ranldng. Our findings suggest that (1) 
college science students prefer mostly, the Israelis more so than the Americans, the nonconventional, written exams in 
which time is unlimited and any materials are allowed, (2) American collgze science students prefer the traditional 
class science examination significantly more than their Israeli counterparts, (3) the preference of HOC^riented exams 
is significantly higher for female science students in Israel compared with no gender difference concerning the preferred 
examinations in the US and rejection of oral exams by all in both countnes and, (4) there exists a significant gap 
between the preferred type of examinations of science students and their faculty in both countries. In view of the 
MOC^rientation and tne goal of conceptual understanding in current reforms of science education worldwide, the 
consonance between these curriculum objectives and examination practices is advocated. 



strand 2 Sun, 23 Apr, 1995 

1:00 PM 
Nevada 

One Computer Per Small Group Versus One Computer Per Class: How Two Different Formats Affect 
the Quality and Quantity <ffStudent^Student Interactions While Using a Computer Simulation 

joj’ Bnuidstrocn Joe Sutter 

Computer software utilized with appropriate learning strategies can assist teachers in developingpowerful learning 
environments by dramatically increasing the quality and quantity of student-student interactioa During ^ulations, 
cooperative small groups cycle throu^ one computer, then break away to dialogue and process the information 
collect^. This forced and cyclical breaK from testing appears to be an im^rtant factor in promoting student-studmt 
intera^ons and other desired outcomes related to sodafly constructed knowledge. This study examines the question 
"How would student-student interactions be affected vy providing each small group with a computer, thereby 
eliminating the forced break? Two classes of students: one with a sin^e computer, and one with a computer for each 
small group, used the simulation for three days. Videotape was used to analyze the quality and quantity of 
student -student interactions. The results indicated large numbers of interactions for both groups, yet individual 
participation was more equally dispersed in the one<omputer class, and their interactions tended to oe at a higher 
cognihve level. An initial analysis of a second study involving middle school students suggests somewhat similar 
outcomes to the first study. 




Berger, Carl 

Students' Use of Multimedia Science Instruction: The MTV Generation? 
Trisha Jooes Quries Denhlmer 



Strsnd 7 T uc, 25 Apr, 1995 

2:30 PM 
Portola 



The purpose of this study was to analyse students use of a microcomputer supported chemistry instructional program, 
A multimedia interactive software package was used as the learning environment. The package rontaiived screens of 
information In text and picture form, animation, simulation, video segments, focus questions, inquiry questions and an 
organising concept map. Students could navigate by clicking on icons that initiated the next event or state of learning. 
Data were ga^ered automatically in log files. Data ranged from 6 to 551 events for the 91 students having from one to 
four experiences with the program. Students spent from 2 to 326 minutes (over eight hours) on the matenab. Results 
indicated tiiat students varied widely in using tne materials and spent on the average less than a minute on each event. 
Ouster and factor analysis indicated that there were three distinct different profiles for students based on the percent 
time per event spent on each kind of activity and that students responded to questioning prompts more than any other 
techruque. Teachers using multimedia may falsely claim that the snort amount of time spent on events inhibits learning 
but evidence for this hypothesis was not supported. 



Berlin, Donna F. * 

Integrated Science and Mathematics Assessment Multiple Approaches to Ident ify ing and Analyzing 
Student Outcomes in Different Cultural Settings 

JohnJ. Smith 



Mon, 24 Apr, 199$ 
2:30 PM 
Portola 



This Study is part of a three-part project designed to explore the tukture of student outcomes related to participation in 
integrated science and mathematics activities in different cultural settings. Four teachers in »ades four, five and six 
observed their students during integrated activities and recorded student outcomes andTevidence in Classroom 
Observation Journals. The purpose of this paper is to combine the information gathered from the practitioners with the 
analyses provided by two Independent, external researchers. Each researcher was instructed to c^e, sort and classify 
the outcomes from tne four sites, identified only by number. As the researchers employed different approaches and 
identified different categories, we focused on the ag^egatc of their finding?. Additional analyses, combing data from the 
two Anglo sites and from the two Hispanic* Amcncan sites, were also conducted. For both researchers, a significant 
category and ethnicity by category difference was revealed. Generally, lower level cognitive, affective and process 
skills were most often recognized by the practitioners. Outcomes are further discussed in terms of die specific categories 
identified by each researcher. These results will serve as the starting point in the development of an integrated sdeiKC 
and madiematics assessment package ^at is culturally sensitive and responsive. 
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AOntieniAnaiyshijfSckncfHetifods Texts: Wbat are Ufe Toid abotfttbe EUii^gual Learner? 



Tuc, 2S Apr, 1995 
8:30 AM 
Suite 2601 



The purpose of this paper is to obtain a picture of how sdcnce teachers seem to be directed to accommodate the bilingual 
chila in their dassrooms. In order to address the purpose, a representative sample of sdence methods textbooks that 
have appeared since 1980 were examined (N = 25). In addition. Journals such as Journal of Research in Science 
Teaching, School Science Review, The Science Teacher, and Science Education amone otners (N = 12) were surveyed in 
order to come to an additional understanding of what approaches and knowledge science teachers have been 
encouraged to use by their profession. Results reveal a rather oleak picture. While tiiere is some mention of the concept 
of "multiculturalism", there is little if any awareness of the particular drcumstances of bilingualism. Instructional 
strategies, explanations of the sodology of bilingual learners, and information about resear di in second language 
content 1. rrang dearly need to be infused into the sdence teacher education pre and inservice curriculum. 



Bianchini, Julie A. " 

How Do Middle School Students Learn Science? An Analysis of Scientific CanteiM and Social 
Processes in Cooperative Groups 



Sun, 23 Apr, 1995 
1K)0 PM 

Nevada 



Precisely how do students working in groups learn sdcnce? What processes do they use to negotiate and construct 
sdentific knowledge? Are some oenied access to their group's materials and discourse? In this dissertation study, 1 
examine how the following three factors fadlitate and constrain students' partidpation in groupwork and thus, their 
learning of science: (1) unique features of the curriculum mateiials and instructional approach, (2) differences in 
student gender, ethnidly, previous academic achievement, and status (perceived academic achievement and popularity) 
and, (3) patterns of teacner talk. Research for this study was cornlucted over the course of two sdence units in three 
class periods of one middle school sdcnce teacher. Data were collected using quantitative observation instruments, 
audio and video tapes, and papci*-and-pendl unit tests. Significant differences were found in rate of student talk in 
groups and in performance on sdcnce unit tests. Extensive analysis of students working in groups offers possible 
explanations for these differences as well as insights into how students construct or misconstruct their understandings 
of sdence. 



Black, Kathie M. * 

Improved Science Content for Preservice Teachers: Modelling of Teaching Strategies Based on 
Current Science Education Reform Literature Part // — A Comparison of Three University 
Elementary Science Programs 

The puipose of this study was to evaluate different approaches to preservicc sdence teacher education programs as to 
their ef(Wtiveness in preparing teachers to teach sdence. Of particular interest was the comparison or outcomes 
resulting from three various teaching methodologies of science as to general science knowleage, attitudes toward 
sdence, reasoning patterns and problem solving sluUs and opinions towards importance and future usage of teachin ^ 
strategics. Instruments utilized were: a demographic survey; the Nl'E sdence knowledge test; the International Sdence 
Study Survey on Sdence Attitudes; Teaching Strategies Survey and. Reasoning Patterns test. Results for students in the 
treatment group (see Part 1, Black, 94) were compared against results for students in two separate control groutw. It 
was founcTthat the treatment provided resulted in students from the experimental group having significantly higher 
positive science attitudes, stronger awareness of the teaching learning process and nigher ratings of future usage of 
computers in the dassroom than students in each of the other control groups. 



Sun, 23 Apr, 1995 
10:30 AM 
Monterey 



Black, Paul 

Teachers* Assessrrrerrts and Pupils* Selfassessment in Great Britain 



Stnutd 5 Sun, 23 Apr, 1995 

1K)0 PM 
Redwood 



Attempts to work with a group of schools in the UK seemed to lead the involved teachers to gravitate towards 
development of self-assessment by pupils. The supcrfidal reason for this is that if pupils can Identify needs for 
themselves, then formative assessment in the dassroom may be more manageable. The deeper reason may be that dose 
guidance through frequent feedback to pupils becomes intolerable unless they are partners rather than serfs. The paper 
will describe some experiences, in three scnools, of different approaches to involving pupils. The outstanding feature Is 
that the enterprise exposes, as a necessary condition, the neea for pupils to understand the alms of their learning. This 
is surprisingly hard to achieve, partly because of the need to cstablisn a new type of communication, but also because 
for pupils it involves a change in their perception of their part in the learning s^tem. The emphasis is therefore shifted 
onto the need to help develop pupils' capacity to learn for themselves. Teachers find it hard to devote the time needed 
for such an aim to make headway; here other experience, notably of the Melbourne-based PEEL project, is relevant. 
One question for consideration is whether pupils' self assessment is an important, perhaps even an essential, component 
of any strategy for developing effective formative assessment. 
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Bleicher, Robert E. 

Comtptuol Change Bastd on Laboratory Experience 



Stfand 2 Sal, 22 Apr, 1995 

8:30 PM 
Em«nild 



The purpose of this study was to examine the activities and discourse between scientists and high ^hcwl stud^t 
apprentices in research laboratories and how these supported and/ or constrained student learning of science. The 
study covered three consecutive years of a summer science program and included 32 participants. Data w^e coll^ed 
and analyzed within a multiple perspective research design composed of microethnography and interactional 
sociolinguistics. Student apprentices made noticeable gains in conceptual understanding of science as well as gening 
new insights into the worfcf of the scientist. Program experiences carried over positively into the classroom in the 
school year following the program. Results suggest that a cognitive apprenticeship model of science learning would be 
worthwhile pursuit in school science instructional setting?. 



Stfand 1 Mon, 24 Apr, 1995 

8:30 AM 
Oregon 

The Development of CbUdren's Discourse During a Unit on Buoyancy 

This study examines the development of grade 6 - 8 children's discourse during a unit on buoyancy and its relationship 
to conceptual understanding. The theoretical framework guiding this examination is based on recent research into 
student discourse. Morrison, Newman, Crowder, and Thdberge (T994, April) have adapted Kuhn's (1989) framework 
for analyzing student scientific discourse. Analysis of conceptual development is based on Keil's (1989) delineation of 
conceptual sWucture on on contexts of meaning (Bloom, i992a; 1992b). the combination of these two theoretical 
frameworks provides an inclusive means for an^yzing the kinds of information generated by the students, and also 
provides a basis for assessing and addressing student ideas, as well as for designing and implementing instructional 
activities. 



Bloom, Jeff 
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Redwood 

A Critica! Examination cf Relevance in Science Education Research 
Dan Macisaac 

In this theoretical paper, the questions of relevance and accountability in science education research are first reviewed 
and then addressed via comparison of the two most prevalent research methodologies: causal empirical-analytic and 
naturalistic-hermeneutic. Critical theory and action research are proposed as alternative paradigms. A study plannev* 
in the Chemistry department of a midsizM Midwestern university is discussed in terms of Ihe three interpretations. 



Bodner, George 



Bolte, Claus 

How to Gain an htsigpt into Special Aspects cf Chemistry Instruction 



Sttand 2 Mon, 24 Apr, 1995 

10:30 AM 

Nevada 



We began our research with two hypotheses. First: one of the main determinants of the success of chemistry instruction 
lies in the behavior of the lessons^ participants. Second: someone, who is interested in the qii^ity of che^stry 
instruction, needs "objective information" about the kind and manner of the Interactions during the lessons. On tl^ 
l^sis of these hypotheses we have developed a special computer-assisted categorically-structured system for systematic 
observations of chemistry classes. Using this instrument 45 lessons of preservice and inscrvice teach^ were coded 
both from videotapes or from live-sessions. With the help of the instrument it was possible to evaluate the effectivene^ 
of classroom management (and its consequcinces) in a very economical manner. The results of the data analyses showed 
that teachers, as well as researchers, can giiin inslg^ht into special aspects of chemistry instruction. The as^sm^t of 
direct supervision turned out to be very rewarding for everyone involved in teacher training programs. Knowledge 
concerning the student and teacher interactions makes it possible to effectively improve teaching practice. 



Bombaugh, Ruth 

space and Time: An Ontological Anafysis ofConUxiuaHxed Relatiom between Subjects and Objects 
in an Eigidihgrade Science Classroom 



Tue, 25 Apr, 1995 
1:00 PM 
Emerald 



Crowdedness is used as a unifying theme to demonstrate power structures and role definitions in this ontological 
analysis of an eighth-grade science dassroom. Examining the setting, both space and time reveals how the background 
situates both the at-risk students and their 20-year -veteran male teacher in daily interactions with each other and the 
objects of their world, ireful analysis su jgests that the background details which areplaced in relief and highlighted 
— room ar^ltecture, distribution of rosoiirccs, tactical use of objects and allocation of space and time — allfit into a 
traditional pattern of an hierarchical educational setting with modem accoutrements. 
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las Sockmes de lo Vipoy h No Vivo en Nhtos de Pr ime ro de PHmaria 
NormaC. Ctstaik) Julio Munevar Aura Burgos 



Strand 9 Sun, 23 Apr, 1995 

2:45 PM 
Suite 2625 



Para evidcndar la nod6n de vivo y no vivo sc trabajd con 59 ninos de primer grado de primaria a quienes se les 
prescntarondoce objetos los cualcs dcbian colarear, darles un nombre yclasificarlos en vivos y no vivos. Se enconlrd 
que el 30% de los ninos no prescntarondificultades en la clasificacidn. Pero en el 70% seevidendaron probebnas 
rcladonados con la distinddn enlrelos o^tos no vivos con movimicnto propio y los vivos, mostrando una concepddn 
animista de lo vivo, tal como loafirma J. naeet. Es notorio que para un 15% de los ninos las plantas no seconsideran en 
cl grupo de los seres vivos. Existe derta amoivalenda en aproximadamente el 5% en las respuestas en el momento de 
decidir. Se alude a que aun en estos primer os niveles de educaddn se empiezan a lacer notorios los preconceptos 
influendados no solo por la escuela, sino tambi^n por los medios de comunicaddn. 



Boone, William J. 

Undergraduate NonSdencf Majors ’ Evatuations of Gedogy Labs 



Strand 5 Sun, 23 Apr, 1995 

8:30 AM 
Suite 2625 



At a large state university over 150 non-sdence majors rated 13 geology labs using 10 rating criteria. The data were 
evaluated usinc a multifaceted item response theory model to determine those labs which were viewed as being the best 
as defined by me rating criteria. Students felt that labs involving the geology around campus, and evaluation geology 
fossil record were quite good. Labs that were not highly rated were ones involving add mine waters, fossils and 
density driven circulation. In general all of the labs were viewed as having successfully supplied written and verbal 
directions. However, when students were asked whether or not the labs would help them in their future career, 
understand the world around them, or help them understand lectures, they were much less assured. Tins paper provides 
information for those guiding earth sdence dasses, as well as those interested in improving the lab experience of 
non-sdence majors. 



Borun, Minda 

Naive Knowiedgit and Ibe Design of Science Museum EMbits 
Christine Massey Tllu Lutter 



Strand 10 Sun, 23 Apr, 1995 

2:45 PM 
Gold Kuril A 



The Naive Knowled^ Study at the Franklin Institute Sdence Museum in Philadelphia, PA, took place over a three and 
one-half year period ending in April, 1992. It was both a research and application project to uncover widespread 
misconceptions about the concept of gravity held by museum visitors and to test the efficacy of hands-on exhibits in 
altering tnese naive notions. Exhibits were designed to counter typical and persistent misconceptions and enable 
visitors to shift from the naive knowledge of the "novice" to the more sophisticated understanding of the science 
"expert". The study revealed that luinds-on exhibits with carefully worded labels, can indeed alter naive notions and 
open the door to new understan^g. 



Boujaoude, Saouma 

Lebanese Middle School Students* Dejhdtiom of Science and Perceptions of its Purpose and Usage 
FouadAbdQ KhaUck 



Mon, 24 Apr, 1995 
8:30 AM 
California 



The purpose of this research study was to answer the following questions: (1) How do middle school students define 
science? (2) What is the purpose of science according to middle soiool students? (3) Where and how do middle school 
students sec themselves using sdence? (4) Where do middle school students see others using sdence? (5) What are the 
perc^tions of middle school students of how others use sdence? (6) How do the sdence teasers perceive the pinpose 
of sdence and students use of sdence? Bghty middle sdiool students from four schools in Beirut, Lebanon parndpated 
in this study. Results show that middle school students in Lebanon have a restricted view of sdence. Most of them 
defined science as an academic subject, perceived its purpose as preparation for higher grades and studies and saw 
themselves and others using sdence in academic settings. Moreover, the teachers interviewed in this study showed 
similar perceptions to those of their students. It does not seem that Lebanese students are aware of the Importance of 
sdence in everyday life. 



Bowen, Craig 



Evaluating htservke Science Teacher Education Programs: ACaseStuify 



Strand 4 Sun, 23 Apr, 1995 

1K)0 PM 
Ollfomla 



This paper desaibes a case study of an evaluation conducted on two inservice education projects for high school 
Chemistry teachers. The purpose of the study is to offer a model for designing evaluation procedures ofinservice 
projects tnal takes into accoimt theories of attitude as they relate to teacher change. The paper begins by reviewing 
theories of attitude and then relating them to models of staff development. A review is given that examines the 
evaluation practices assodated with determining the effectiveness of teacher inservicc programs. After the literature 
review, the case impact study include survey, interview and observational data from a sample of the participating 
teachers and their students. Data analysis focuses on the developmental nature of the change processes ror the 
teachers. Finally, the paper ends by offering suggestions for designing evaluations for inscrvlce teacher education 
efforts. 
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Breen, Timothy J. " 

Thinking and Reasoning on Statewide Science Assessments: Examples from Performance-hased 
Assessments in California 

Gail P. Baxter Robert (Hascr 



Sun, 23 Apr, 1995 
4:00 PM 
Oregon 



Researchers from the University of Michigan and the University of Pittsburgh, together with the California Learning 
Assessment System (CLASL gathered evidence to support inferences that optimal performance on CLAS science 
assessments requires high lev& of thinking and reasoning. Grades 5 and 8 students were interviewed while carrying 
out the CLAS 1 w science performaiKe assessments. Interview protocol analysis in conjunction with observations of 
students' performances and an examination of students' answer booklets and scoring criteria provide an empirical 
basis for unking performance scores with level and kind of reasoning and understanding. If the assessment task 
requires students ro engage in higher-order thinldng then students who score high should eJQiibit some characteristics 
of proficient performance (ability to plan reason, explain, draw inferences, systematically solve proWems and monitor 
their own performance). In the analysis two aspects were examined: (1) whetner the task offered students opportunities 
to engage in Iwher-order dunking and, (2) whether the scoring system was able to capture and reflect differential 
performance. results provide insights into the critical features of tasks and scoring systems that ensure appropriate 
cognitive skills are engaged by tasks and that scoring criteria are linked to task demands. 



Briscoe, Carol " 

An Inservice Progr€sm Focusing on Collaboration to Facilitate Change in Elementary Science Teaching 



Sun, 23 Apr, 1995 
10:30 AM 
Monterey 



Joseph Peters 

This study desaibes an inservicc project for elementary teachers that assisted teachers to implement a curriculum 
emphasizing hands-on, problem -centered learning in science. The project plan was based on three theoretical 

S ectives: (1) constructivism, (2) social and cultural aspects of meaning making and (3) reflective practice. As 
ers participated in the workshop and semester-long follow up activities, data were collected in the form of 
transcripts of meetings, lessons plans and field notes from oassroom ooservations. Interpretations of the data, reflected 
in collaboration created an environment that supported learning and change. Implications relate the features of this 
staff development project that promoted the aeation of the networK and supported teachers as they implemented changes 
in their science curriailum. 



Brody, Michael 

Ecology and Entironmental Science Education: A Research Agenda^ YearlU 



Sliand 10 Tue, 25 Apr, 1995 

S:30 AM 
Monterey 



This session is a follow-up to the first roundtable discussion of this topic at the 1993-94 NARST Annual Meeting. At 
those meetings, a number of interested science educators met to discuss the role of ecology in science education research. 
The sessions generated many relevant questions regarding the role of ecology in the science education agenda. Among 
these questions were: As the natural resource management policies in the USA and the world evolve, wnat is the role of 
science education in educating students to understand a new ecological agenda? What research is necessary to help 
prepare teachers to respond to an increasing number of complex ecological issues? Is the nature of knowledge in 
ecology and environmental science inherently different than traditional science disciplines? Among the topics to be 
discussed this year are: substantive differences between educating about the environment compared to traditional 
disciplines in science education, the role of values and beliefs concerning the environment in science education and the 
role of gender issues related to environmental education in the science classroom. 



Brown, David 

Theories ht Pieces? The Nature of Stt4dents* Conceptions and Current Issues in Science Education 



Mon, 24 Apr, 1995 
2:30 PM 
Oregon 



Increasingly, the need for clarity in discussing students' conceptions is being recognized as critical, since different 
perspectives can have different and even opposmg theoretical and instructional implications. The purpose of this paper 
IS to discuss a hamework for interpreting students' conceptions and to illustrate its usefulness in clarifying Issues. 
This paj^er will discuss several case studies of students' conc^tions and learning in electricity and mechanics making 
use of the framework for interpreting students' conceptions. Tnese case studies will then be u^ to help address Issues 
such as the following: can stuaents' conceptions be considered to be in some ways equivalent In form and/or content to 
theories in science? Can students' prior knowledge be considered in equivalent ways across domains, or do students' 
conceptions in different domains oiffer in important ways? Should instruction be designed to help students change 
their conceptions to widely accepted views, or should insbnetion be designed to help students grapple with phenomena 
and ideas, emerging with more clearly articulated ideas, albeit still somewhat idiosyncratic? If the goal of instruction 
is conceptual chdngc, what instructional approaches will prove most effective? The purpose of the discussion will not 
be to provide answers to these Issues, but rather to illustrate how a framework such as this can raise discussion of 
these central issues to a higher level. 
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Brown, Fletcher * 

The ^ect of Inquiry Instruction on Undergraduate Biology Students* Perceptions of TbeW Science 
laboratory LemnhfgBnvironmeni 



Mon, 24 Apr, 199S 
8:30 AM 
SuiU 2401 



In this study students in two different science laboratory learning environments were assessed using the Science 
Laboratory Environment Inventory (SLED to further understand the effects of inquiry and traditional classroom 
environments on students' perceptions of classroom learning. Results from this study suggest that an open-ended, 
inquiry laboratory had a positive effect on students' perceptions of their preferrea classroom environment. In 
comparison to student responses in a traditional science laboratory classroom after exposure to an inquiry laboratory 
environment for one semester, students preferred more open-ended experimentation, cohesiveness among students, 
integration between lecture and lab and also preferred more adequate maWials and equipment to use in the mboratory. 
These results have important Implications when one considers the association of cognitive and attitudinal outcomes 
with the dimensions measured by the SLEI questionnaire. Resul^^ also indicated that a traditional science classroom 
does not effect students' preferences about the laboratory learning environment. Accompanying this analysis is a brief 
discussion of the profiles characterizing the two laboratory environments measured and a comparison of tnese profiles 
to the topology for science laboratory dasses recently developed by McRobbie and Fraser. 



Brown, Sally * 

Teachers* Thinking about Classroom Teaching: Resistance to the Concepts of a **National 
Cttrrictdum** in Environmental StsuUes/Sdence. 



Sat 22 Apr, 199S 
8:30 PM 
Emerald 



The national curriculum in Scotland, the 5-14 Program, has offered teachers an apparently logical framework of 
concepts that is intended to bring about a number of changes in teaching and in the judgments that are made about 
students' attainments. Efforts have focused on introducing the curriculum in a way that is acceptable to teachers. This 
session reports on research into the extent to which the ideas of the curriculum have had an impact on teachers' 
thinking about their dassroom teaching and their students' learning in environmental studies/sdence. The impact has 
been slight. Explanations for this point to: the complexity of the conceptual h'amework and how this is unsuitable for 
the immediacy and spontaneity of the sdence dassroom; the ingenuity of teachers in using superfidal characteristics of 
the concepts while retaining their traditional conceptual schemes and thought patterns; and (ironically) the way in 
which the efforts to ensure acceptability have discouraged change. 



Browne, Ron 

Obio*s Classroom of the Future and its J^ects on Stsuients* Science Efficacy 



strand 7 Sun, 23 Apr, 1995 

700 PM 
Explocatorium 



This study examined the effects of C^o's Gassroom of the Future program on students' sense of efficacy in sdenoe and 
computers. A surv^ adapted from the Minnesota Computer Awareness and Literacy Assessment was administered by 
the researcher to 744 fifth through ninth grade students from eight C^io school districts. Four of these districts were 
partidpating in the Classroom of the Future program hile the other districts were chosen for their similarity in 
geogr^hic location, socioeconomic characterisnes and size. Using a t-Test, the data were analyzed using Gasstoom 
of the ruture/Non Classroom of the Future district pairs, gender and grade level. Results indicate that regardless of the 
nature of the Gassroom of the Future program developed, students in Gassroom of the Future scho^s had higher 
»dcnce efficacy scores. Additionally, enrolment records of the partidpating school districts indicate that Gassroom of 
the Future schools have higher percentages of students enrolling in elective sdcnce courses. Results for females were 
stronger than diose for males. 



Bullock, Linda D. 

GEESE G*nd«r and EOn^Equt/y in Science Education 



Strand 8 Suiv 23 Apr, 1995 

8:30 AM 
Emerald 



The purpose of this training prograni is to provide preservice sdence teachers with the opportunity to use clinical 
observations and reflection js veiJdes for discovery of the disparate school experiences of the diverse students in th^ 
science dassrooms. The p/eservice teachers examine curricular materials in use during this practicum, student and 
teacher behaviors, the quantity and quality of student- teacher interactions and grouping and evaluative strategies 
before attempting self-analysis at the conclusion of the program. The program is conducted during the preservice 
teachers' practicum; interviews are used as the source of qualitative evidence of change in the preservice teachers' 
attitudes and behaviors. Students in the pilot program described the program as not simply important, but imperative 
for teachers beginning their professional careei's. 




Bunderson, Eileen D. 

Attitudes of Junior and Senior Higp School Students toward Science and MaA 



strand 8 Sun, 23 Apr, 1995 

8:30 AM 
Suit# 2801 



Much work has been done over past years to improve attitudes of K-12 students toward sdence. The bulk of 
intervention programs has occurred during the elementary grades. The purpose of this paper was to assess current 
attitudes of junior and senior high school students in two urban school districts and to determine if these attitudes 
remained stable from seventh through twelfth grade. Attitudes toward sdence were measured using an instrument 
developed by the author and administered to approximately 1200 junior atKt senior high school students. Responses 
were categorized using a 5-item Likert scale ranging from Stron^y Agree to Strongw Disagree. Attitudes toward 
sdence remained similar to those previously repomcTin the literature. However, attituacs became progressively more 
positive for males and more negative for females as they moved toward grade twelve. Attitudes were also course 
dependent. Few students thought sdence was important to their daily lives and even fewer thought their parents would 
want them to be sdentists. Confidence in ability to do and understanding sdence increased for males ana deaeased for 
females from seventh to twelfdi grade. 
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Burger, Nikki " 

Ttadttrs' Ptrctptiom of the Use and Effect of TeUcommuntcatiom in Teadring and Learning in 
Three Middle Schools 



Tuc, 2S Apr, 199S 
9:30 AM 
Poit<^ 



Pierce Famigher 

The purpose of this study was to evaluate teachers' perceptions of the uses and effects of telecommunications on 
teaching and learning at tnrec rural middle schools on Vancouver Island, British Columbia. Teachers play a vital role 
in how successfully a new technology will be implemented. The study used both qualitative and quantitative research 
techniques. Teachers from three rural middle schools completed a 21 item Likert scale measuring their perceptions, 
ne^s and experience of telecommunications. Structured interviews were also conducted with active users and 
non-users of the telecommunications svstem at the three schools. The interviews were taped and transcribed and 
focused on teachers' beliefs and ba<3cground variables, the relationship between telecommunications and the 
curriculum, factors influencing teachers' c&isions to use telecommunications, perceptions of how student-teacher roles, 
teaching style and ti\e classroom culture mif^t change and expectations for the future. 



Burke, Qiristopher 

Framework nfstudeni Conceptions Concerning Gtwity 
Rene Stofflett 



Strand 1 Sun, 23 Apr, 199S 

8:30 AM 
Redwood 



The purpose of this study was to develop a framework for looking at students' conceptions concerning gravity. This 
provides a groundwork for understanding how these conceptions developed and how to avoid instruction that 
reinfc«"ces or causes alternative conceptions to develop. The data were gathered to this paper through two clinical 
interviews. There were 16 middle s<mooi students from rural Central and Southern Illinois. The study identified 
student »'onceptions concerning the location of gravity, the cause of gravity and the direction of for^ in a ^ro gravity 
environment. I^r each of these areas four general models were identified: scientific, partially scientific, naive saentific 
and gravity. The models that were identified are a framework of conceptions to help develop and how they use these 
conceptions to make sense of the world. 



Burry-Stock, Judith A. 

Expert Science Teaching: Expert Science Teaching Educational Evaluation Model (ESTEEM) 



Sun, 23 Apr, 199S 
10:30 AM 
Washington 



The Expert Science Teaching Educational Evaluation Model (ESTEEM) v;as developed to evaluate expert science 
teaching according to a combination of a constructivist and expert teaching philosophy. This perspective provides a 
sound tneoreti cal oasis for teachi^ and learning behaviours focusing on student -centered teaching that promotes 
meaning^l, conceptui learning. STEEM is a professional development model to be administered by oneself, a p^r, 
or an external evaluator. It houses five instruments designed to assess expert science teaching for both teaAine 
practices and student outcomes and is currently being used for evaluating expert science teaching in many national 
projects. 



Butler Kahle, Jane 

Reforming Science Teadring: A Cate Study cf Changes 
Anita RoychoiKkiury 



Strand 4 Mon, 24 Apr, 1995 

10:30 AM 
Waahuigton 



In this paper we describe the teaching of a teacher who participated in a statewide systemic reform initiative to 
understand how teacher learning is translated in classroom practice. A case was constructed from the various data 
sources alxiut the changes taking place in a Grade 9 Physical Science classroom as a result of the teacher's interest in 
the active involvement of students in learning. After participation in a university project aimed at science education 
reform, her pedagogical approach, formerly guided by a tecnnical interest, change to the one guided by a practical 
interest She began to pay attention to the process of her teaching, not only to the product students were generating. She 
has been able to overcome several constraints, that often teachers blame for hindering inquiry-based teaching. Also she 
has modified her assessment to a certain extent to fit the new pedagogical attempts. The most significant aspect of this 
change is that the teacher views this as a process not a product she obtained from the experts a*^ the university. The 
changes in her classroom continue according to her deliberation and self-evaluation. 
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Butts, David P. * 

Does a Summer Retearth Experience Make a D^trenct? An ApplicaHon cf Ae PACE Modei to Ae 
ASCB Summer Researtk EeUows Program 

Robert Bloodgood 



Saiv 23 Apr, 1995 
4:00 FM 
California 



'ihc summer research fellowship proa am of the American Society for Cell Biology is a program which is designed to 
impact science teachers in a manner that will result in better science experiences mr their students. The PACEmodel 
was used to evaluate the difference this program made with the 26 secondary science teachers Involved for the eight 
week research experiences during the summers of 1992, 1993 and 1994. The data are teachers' descriptions of what 
they expected from the program before their summer experience, what they valued about their summer experience, what 
they intended to change in the science experiences of their students and what changes they were actually able to 
implement. By the end of their summer experience, they gained new insijehts into what science really was, a renewal of 
their excitement about science and a confidence that they could do ^eal science" in their classrooms with their 
students. While getting excited about doing something unique — something that is not found in the textbook, teachers 
believed that tlieir experience increased their personal enthusiasm for science which they hoped they could pass on to 
their students during the school year. 



Cabrera-Castro, Maria F. 

La Emenanxa de la Eisica en la Formadon de Profosionales en Docenda de la Biolog ia 
Constanza CastancvCueUar 



Sat, 22 Apr, 1995 
7KK) FM 
Suite 2401 



Los programa^ara las formad6n de profesionales en docenda de la Biologfa han intentado en todos los 4mbitos 
universitarios Colombianos reformas que s61o han llegado a un mcxlelo administrativo y ha desarrollarse ha titulo, 
pero su did^ctica, su pedagogfa y su enseftanza son elementos que poco se han trabajado como modelo universalizador 
de contenidos y de experienda. Existen diversos factores por los cuales se encuentran francos banreras en al abordaje 
de otros campos en la dexenda de la denda Biol6gica, prima el interns por el desarrollo investigativo dentffico de lo 
celular, lo evolutive, lo gen6tico; m^s mo el establedmiento didactico y de enseiianza de estos contenidos. Se trabaja la 
ensenanza de la Biologta s6lo desde modelos inductivos y deductivos como procedimientos didiicticos, redudenao la 
recpieza de contenidos y espedalmente de moddos alii presentes. Para el caso especifico de campos como el de la denda 
Fisica encontramos mas demarcada la situad6n, pues no hay interns en el contenido ffsico, s61o en su memoria, sus 
metodos s61o son considerados en la forma miis simple, lo que debilita completamente las bases sobre las que se 
estructura la denda Biol6gica. 



Caggiano, Mary E. 

A Pilot Study an Ekctronic Community of ItUerdbcipUnary Secondary Science Teachers 
R. Audet Gerald L Abegg 



Sat, 22 Apr, 1995 
S:30 FM 
Emciald 



The focus of this preliminary study is to understand the development and conditions necessary for supporting a 
professional commimity as a group of interdisdplinaiy sdence teachers come together through a telecommunications 
network. Although there are several types of electromc networks, limited resear^ about networked electronic teacher 
communities exists. This study is investigating the conditions necessary for developing and sustaining teacher 
professional development by documentating patterns of teacher partidpation and changes (frequency and type of use) in 
utilizing email, bulletin boards, teleconferendng and software sharing. The high school sdence teachers from this 
study spent a minimum of two hours per week becoming acquainted with a commerdal telecommunications system for 
one month prior to a summer institute and continue to interact with one another as thev begin their school year. 
Interactions online have been co-ordinated, collected and supported by the community's facilitator. Pre-worl:shop 
electronic activities included several tasks to assist teacher familiarity with the network, public bulletin board 
sections for sodalising, sharing resources and obtaining information about the workshop. Post-workshop (1-2 months 
after) public interactions have been initiated by the teachers and coordinated by the tadlitator and other workshop 
staff to indude professional support for: resources for classroom maintenance, new classroom strategies and 
opportunities for sharing teacher resources. These preliminary results indicate the potential for developing a 
collaborative community of professional practitioners. 



Camacho, Moists ' 

Tbe^ed of Mastery Learning Strategy on Ae Addevementef Sdence Students in College Chemistry 



Tuc, 25 Apr, 1995 
IKX) FM 
Foitola 



About 200 students of C^eral, Organic and Analytical Chemistry were exposed to the Mastery Learning Strategy. The 
nature of the strategy was explained orally and by writing to all th.-* experimental groups (11^ Then the groups were 
allowed to vote for one of these general methods: (1) tracutional lecture, (2) mastery learning. The majority or all the 
groups vot^ for the active strategy (90% - 100%). Until now 60%- 96% of all the groups approved tne course (e.g. 
General, Organic or Analytical Chemistry) with "C" or better. In some groups, 70.0% of the students approved the 
course with a B or an A. Behavior and active participation (90% -100%) also improved, compared to the traditional 
grovtps, in which real partidpation (10%-20%) and achievement arc very low. The experimental groups demonstrated 
an excellent behavior and positive attitudes toward chemistry. 
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Campbell, James R. 

D^tnrHatSocUdhatkmtn a HvitkMlturtas«mngAff*<i* Academic A€hittm^ 



Stxmnd ♦ Sun, M Apr, 19«5 

1:00 PM 
Of«gon 



Mlchad Kyiiacou KoutsoulU 

The objectives of this study were to determine the linkages among specific academic self-concepts (math, ^n^, En^ish, 
social studies) effort attributions, aspirations, attitudes toward school and academic achievem^t for 297 meh sct^l 
students in multicultural setting. The results of this study included the following fin<togs: All path modeb expl^ 
substantial amounts of achievement variance. The strongest predictor of achievement for all iiK^els is die GPA (prior 
ability) The jpe^lc academic self-concepts are significant predictors of achievement (all subjects). SES ^uen«s 
achievement iiTdirectly by influencing intervening factors. The study uncovered several differential ^alization 
findings: ^ys' science achievement is influencea ^ indirect SES connections, where girls science achieveinent is 
influent by their attitudes toward school. Girls' G?A's have more of an effect on their science achievement whereas 
boys GPA's nave more of an ^fect on th^ math achievement. Girls' math self-concepts are more important to their math 
2 vement and boys' science sdf concepts are more important to their science achievement 



Games, Nathan 

TbeJUseofafeUimm^Pr<fikinObs€n^.HiiUlkkbooiTead>enImpiemet^ Teaching 

Methods 



Sun, 23 Apiv 1995 
S:30 AM 
Emerald 



Microcomputer technology became firmly established in the early 1970's. Since the advent of tlus technology, its 
capacity to do complex tasks and accommcxlate a range of applications has experienced exponential groj^h. Als^ 
miCTOComputers and other computerized devices continue to undergo miniaturization, making them e^iCT to han^e a^ 
transport. An abundance of software parallels their development. This paper focuses on software, the Learner ITohle, 
that enabled a computerized device, the Newton MessagePad™ was developed to ;'««ist teachers to smdent 

performances in group and individual tasks. These notations that are enterea into the hand-held deviw are 
downloaded to a microcomputer for various analyses. The software and device present a promising potential for 
conducting research in science classrooms. The author describes how he used the Learner Profile for the Newton to 
assess diange in the teadiing behavior of three Discovery teachers. 



Slruiid 6 Sun, 23 Apr, 1995 

Caseau, Dana i*o pm 

Oregon 

Muiticuitural Science Education for Diverse Student Populatiom 
Katherine Nonnan 



With the current changes in the demographics in this country and the inclusion of students with disabilities into regular 
education classes, the make-up of K*college classrooms Is undergoing change. Examples of the mverse cultural groups 
represented include ethnic and radal groups, religions, gender, language, poverty and other soao^nomic groups and 
individuals with disabUities. Individuals who fill into these categories include children and adolesc^te who have 
been labeled "at risk", those Identified as "special education" students and students with limited ^gpsh skills. M^y 
of these students with special needs are isolated, don't assimilate well and often end up in troubl^ situations. TOe 
majority have had few positive experiences in science. During this presentation, the authors will provide: (1) an 
overview of our diverse student populations in K-college science classrooms, (2) a summary of the categories 
exceptionalities served by sped^ education and, (3) a review of the learning styles of diverse snideiit populations and 
recomm^xiations for science instruction methods. In addition, an orientation to the metacognitive dwots of students 
with disabilities and cognitive strategies successful with these students will be presented, ^png with the results of a 
1994 survey regarding the perceptions of teachers and teacher educators about the inclusion of students with 
disabilities in saence dassrooms. 



Castano, Norma C 

Nochmt de U»Ntm» d* Pr«-«*colar ActrcadtlasPhmUa 



Sknnd 9 Mon, 24 Apr, 1995 

1»30 AM 
Montorcy 



Ninc>*Espak Magda Mlnixk Claudia Guerrero 

Se trabaj6 con 45 nofios de preescolar con el fin dedeterminar las nodones de vivo y no vivo utilizando comoobjetos de 
identificad6n las plantas y fas piedras, respectivamente. Los resultados muestran dlferentes tenderwas partcularmente 
una tendenda antiopoc^ntrica que d^ ver la coiKepd6n infantil del hombre como centre para explicar las oosas^e le 
rodean, endependiente de su naturaleza viva o no. Se destaca una tendenda anlmismista en la que d nifto atribuye 
intend6n y condenda a los objetos fisicos y dota de vida a todo cuanto le rodea. La denominad6n biology se otorea 
por el acercamiento que muestran los ninos en sus nodones a los tdrminos biol6gicos y a procesos caracteristlcos de lo 
vtivo; no querierxlo afirmar con esto que el manejo de dichos t^rminos sea consdente pudiendo ser en la mayorla de los 
casos un aprendizaje memoristico. En un bajo porcentaje los niftos anque consideran que la planta es un ser vivo, no 
ticnen expficad6n quizj& por falta de elementef para hacerlo o por falta de palabras para dedrlo. 
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Cavallo, Ann M. L. 

Students* Mefftal Models ijf Meiosts and Genetics Topics 
Stacy Sbcpersoa 



Stnnd 1 23 Apt, 1995 

4:00 PM 
Monterey 



The puiposc of this study was to explore hi^ school Biology students' understanding of Meiosis, the use of Punnett 
square digrams in genetic and the rdationsraps between these topics. This study used mental modeling, an open-ended 
assessment teciinique that reveals the extent and nahire of students' understanding of a given topic (Mcsenthal & 
Kirsch, 19%). Mental model assessment illustrates students' understanding of relationships among Ideas and concepts 
and between conceptual and procedural knowledge of a topic. Results from two independent samples 140, S * 
189), indicated that after instruction, students had uttle procedural knowledge but fairly higl. conceptual knowledge of 
Meiosis. Conversely, students attained high proceaural knowledge of I^innett ^uare diagrams, but had little 
conceptual knowledge of why this tool is used and what it (biologically) represents. Tne majority of students in both 
sampfes could not explain relationships between Meiosis and the use of Punnett square dia^ams. The results imply 
that educators need to explore new ways to help students formulate relationships between topics and attain more 
interrelated, meaningful unders.andings of Inology concepts. 



Chandler, Frances Tate 

Esiablisbing a Motber/Do94gbter Science Club: A Case Study 



Stnn<l 4 23 Apr, 1995 

7:00 PM 
Explontorium 



\ Mother /Daughter Science Qub was established for Grade 5 girls and thieir mothers. Eighteen mother /daughter 
pairs participated in this case study which involved meetings on nine consecutive Thursday evenings. Each week a 
professional woman in a science related field met with the group. The presenter provided a hands-on activity related to 
ner particular field of work for the girls and mothers. She also told a rat about ner job, how she became interested in 
science, the education she received to qualify her for her present job and her life away from her job. The mothers and 
daughters kept jour- als during the course or the project. The journals were collected at the end of the nine weeks. In 
addition, aU participants completed questionnaires at the begirming of the project. The mothers met one evening witiiout 
the girls and the girls met in small focus groups in addition to the weekly evening mwtings. Journ^ entries and 
observations of the girls at school in the months Tollowing the project indicate that the project had a positive impact on 
the girls attitudes toward sdenoe. Long-term follow-up wul be necessary to determine the program's long-term effect. 



Chang, Ching-Kuch 

Problem Solving Strategies in a Problem-rkb EmHronmeitt 



Stnnd 10 Mon, 24 Apr, 1995 

10:30 AM 
Portol* 



This study was designed to reveal problem solving strategies in an information-rich environment and to examine 
cognitive and motivational correlates of particular pn'^blcm solving strategic. Thirty subjects browsed freely through a 
283tem mathematics problem set and solved any problem as tfiey liked it. ftoblem solving strategies were evaluated on 
a continuum ranging from random problem solving to planned, investigative proHem solving. The finding showed 
problem solving strategies to be significantly related to spatial ability and need for cognition. 



Charron, Elizabeth ^ 

The Construction ofBeUeJs abotd Science Teaching and Learning by Bilingual Native American 
Preservice Teachers 



Sun, 23 Apr, 1995 
1K)0 PM 
Gold Rush A 



This paper presents a case study of a cohort of seven Blackfeet preservice science teachers who have begun course work 
at a tribal college on their reservation and who will ultimately transfer to a state university system campus. The study 
explores the construction of understandings of science ana science teaching by the seven novices. The study also 
examines how these understandings were influenced by extended and sodarties within the cohort and the social and 
cultural environment on the Blackfeet reservation. Through formal and informal interviews with the preservice 
teachers during a fifteen month period, various issues were mscussed. From these discussions emerged five themes 
which focus on preservice teachers' emerging understanding of science, the connections they made between scientific 
and Blackfeet ways of understanding the natural and human-made worlds, their familiarity with textbcxik approaches 
to science and the connections they made between different mcxiels of science teaching and learning and the kinds of 
social interactions titat typify Blackfeet families and communities. 



Chevalier, Susan 

Int'oU-Hig Presertice Students Hi a Gender Equity Project 



4 Tuc, 25 Apr, 1995 

2:30 PM 
Oregon 



Inservice and preservice teachers are not trained and thus not aware of gender and minority issues in the classrcx>m. 
Teachers differentiate their responses and expectations for students Dased on unperccived biases. Building an 
awareness of differential behaviour toward stuclents is a first step in equity and this equity training must begin within 
the current education program structures of teacher education. 1 descrlTO an effort in which, in tne Fall ot 1994, 200 
preservice students are involved in learning about children's knowledge base of equity through a class assignment 
requiring the prcscrvice teachers to interview children. The activity includes formulation of research hypotiicscs by the 
students, who also compile qualitative data, generalisations, conclusions and recommendations. 
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Chin, Chi-Chin 

lnterpreten*Percept1omabotatbe<kMboftbeScietKeMmt^ in Taiufon 



Sun, 23 Apr, 1W5 
7dK) PM 
Explontorium 



Interpreters play the role as the bridge between museum visitors and exhibits. The competence of interoreters esp^ally 
influences vwitors' learning in the museum. This study focused on the Nahonal Museum of Natural Science i n Tai wan 
to investigate interpreters' perceptions about: (1) the eaucaf^onal goals of science musexim, (2) the function of interpreter 
in the science museum, (S the requirements for a compjetent interpreter and, (4) the interpretation as a profe^ional. 
Interpretive methods including open-ended questionnaires, interviews and observations were used in gathering the 
data.^ The results revealed that interoreters recognized the goal of the science museum was mainly to transfuse 
scientific knowledge to the visitors. Although instructional skills were employed to motivate museum visits, most of 
interpreters didn't regard the importatKe of affective objectives in informal science learning. Interpreters also thought 
science museums should build a rirm relationship with both "the public" and the school systems. Interprcteip ejected 
they could become more professional. However, they also mentioned training policy, welfare proUems and clarified job 
description shoidd be solved first. 



Chiu, Mei-Hung 



strand 1 Sat, 22 Apr, 1995 

7KX) PM 
Poitola 



The use of the method of self-explanations to gain knowledge of the students' conception of chemical equilibriunt 
concepts is reported. The analysis provides information on: (1) a general indication of stude nts understanding of 
matcrii s related to chemical equilibnum, (2) a deep investigation of problem solving skills associated with the content 
and, (3) a comparison of successful, intermediate, unsuccessful students' performances which resulted from the pre- and 
post- treatments. The findings obtained were based on verbal protocols of 12 high school students before, during and 
after the experiment. ResulS indicated that high quality of self-explanations promote better understanding of the 
chemical corKepts and principles. 



Christensen, Clare 

Grot^ Processes in Science Laboraiory Work 



strand 4 Sun, 23 Apr, 1995 

1.00 PM 
CalifomU 



CampbeU McRobbie 

This study explored the interactions of a group of students doing practical work in science. Interest focused on the 
social construction of understanding how this could be described. It was found that the students worked 
collateratively in constructing an understanding of the task but rarely went beyond this to a focus on the concepts the 
practical work was intend'Hl to illustrate. Collaboration was descrioed in terms of soaal behaviours and discourse 
moves which supported the use of cognitive strategies. 



Chyuan, Jong-Pyng M. "" 

CbUdrtn's Concepts about Force and Motion Before and ^fier Using a Science Textbook in the Fifth 
Grade of Elementary Schooi 



Tue, 25 Apr, 1995 
2:30 PM 

Nevada 



In the course of learning force and motion from a national textbook for Grade 5 in elementary schools in Taiwan, 
students mainly study the relationship between the motion state of an object and the applied forces to the object. In 
order to know whether students have meaningful learning in their learning process, there is a nc^ to understand 
students' cognitive structures after studying force and motion. Then, it can be used to improve teaching materials and 
teaching aenvities in the dassroom. mis research uses concept mapping as a main research tool and then uses 
interview-alx)ut-events to explore children's ideas about it. The results show that about 60% students use "contact 
force" and "uncontact force^ as the main meanings of force and others are "push, pull and elastic force" and 
"magnitude and direction" as other meanings of force. For the concept of motion, only 35% of students understand that 
motion is produced by force and about 40% of students arc not make sure of the relationships between motion and force. 
Moreover, some misconceptions exist in students cognitive structure; that is, "balanccSd force cannot m^e subject 
move", "magnetic force will be produced in short distance" and "gravitation will be made only downward". The unit 
of force and motion in the science textbook should be improved. 



strand 5 Sun, 23 Apr, 1995 

10:30 AM 
Suitt 2425 

Tif ' AUemoHve Approaches to Petformance Assessment 
Richard R. Sudweeks 

Hands-on performaiKC assessments in science arc one important means of assessing what students can do with what 
they know. Interpretive (or context-dependent) exercises provide an alternative means of assessing students' ability to 
use and apply what they know. Tne purpose of this study was to investigate the relative advantages and 
disadvantage of these two different modes oT assessing students' ability to apply their knowledge about series and 
parallel circuits. Subjects were undergraduate elementary education majors wfx> had received instruction about the 
various types of electrical circuits. Subjects' ability to apply their knowledge of electrical circuits was tested bv: (1) 
hands-on pcrformatKc test and, (2) a paper-and-pendl administered intcroretive exerdse. Each student complcteci both 
tests in a counter-balanced design. A repeated-measures analysis ot variance revealed that the students scored 
significantly higher on the interpretive exerdse. Additionally, the interpretive exerdse test was more effident in terms 
ot ^^ministration and scoring. 



Qay, Samuel L. 
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Clement, John 

Amtiogy Use Ht Experts and fn Instruction 



Strand 1 Sun# 23 Apr# lf95 

2:45 PM 
Cold Rush B 



Examples of analogy* use were examined in case studies of e)mcrt problem solving. Advanced graduate students and 
professors in techrucal Reids were asked to think aloud while solving a physics problem. Spontaneously generated 
analogies were observed to play a role in the solutions and several subprocesses involved in analogicsu reasoning 
were mentiRed. Critical evaluation of the analogy is especially important. The Rndings suggest that it will be ix>ssible 
to develop theoretical models for certain patterns of nonformal scientific reasoning. In a second section, i discuss 
science teaching studies which have attempted to use similar analogical reasoning processes in the classroom and 
descrite one study showing signiRcant differences in favor of experimental high school physics classes using such an 
approach. This approach also emphasized critical evaluation of analogies. The method is seen as one promising tool 
in dealing with alternative conceptions in science. 



Cobem, William W. ' 

Everyday Thoughts about Nature: An Interpretive Study of Sixteen Ninth Graders* 
Conceptualizations of Nature 

Adrienne Gibson ScoCt Underwood 



Su;t# 23 Apr# 1995 
2^45 PM 
Nevada 



Worldview variations may interfere with science education particularly when instruction proceeds unaware of the 
importance of fundamental epistemological structure in learning. This research addressed the fundamental question of 
what Grade 9 students believe about nature, a delimitation of worldview. The theoretical base involved the use of a 
worldview model adapted from cultural anthropology, logico-structuralism. E)ata was collected via semi-structured 
interviews involving a set of elicitation devices designed to encourage students to talk freely about the natural world. 
The an^sis led to mferences about student fundamental beliefs wnich were used to develop a description of belief 
space. Tne belief space is presented in the form of a concept map and a first person narrative. These are supplemented 
with a personal descriptive statement for each student. An examination of the student beliefs about nature showed 
several stances towards nature ranging from the positive to tiie very negative. Of greater interest were the often 
surprising reasons behind various stances. Perhaps the most intriguing observation of the study was an apparent 
disconnection between the science of the school classroom and the natural world of student experience. For several of 
the sixteen students, science of the classroom was clearly not about the natural world. 



Cogan, Leland * 

Ideas about Science and Teaebingfrom Teachers in 14 Countries: An Analysis of Data from Piloted 
Qt4estiotmaires ef the Third International Mathematics and SdetKe Stutfy 

Richard Homing 



Sun, 23 Apr# 1995 
2^45 PM 
Suite 2601 



The purpose of this study was to assess the differences in teachers' ideas about science and science teaching. The 778 
teachers taught one of two student age groups, 9 year olds or 13 year olds, in one of 14 different countries. Teachers 
were asked whether boys or girls were more likely to be interested in or be good at science, what is important for 
student success in science, which of several pedagogical approaches they would use when confronted with a specified 
pedagogical situation, how well prepared they were to teach various science topics and what form of student 
instructmnal groups they used. Analyses revealed significant differences in most of these areas both between and 
within countries, borne differences in teachers' ideas were also found as a fimction of the age of the students taught. 



Coleman, Sharon L. 

Spatial Perception Skills of Chemistry Students 
Al Gotdi 



Strand 2 5«t# 22 Apr# 1995 

8:30 PM 
Emerald 



From fall of 1992 to spring of 1994 chemistry students in three different courses were given a paper -pencil reasoning 
test entitled An Inventory of Piagetian Developmental Tasks (IPDT). Twelve questions from mis test were selected to 
represent visualization abilities and the scores were used to investigate spatial perceptual skills of students with 
regard to gender. Findings indicate significant differences in test scores between the genders as well as differences of 
spatial abilities between shidents in the three types of chemistry courses. 



Collins, Angelo 

National Science Edtication Standards: Results cf dm National Review 
Rodger Bybce Audrey ChampaRne 



Strand 5 Tu«, 25 Apr, 1995 

1:00 PM 
Crystal 



Symposia participants will present, explain and discuss the results of a national review of the US National Science 
Education Standards. 




SC 



89 



NARST ANNUAL MEETING 1995 



Colombo de Cudmani, Leonor 

The Monodnvmatk U^itwavt Uodelin Learning Physical optics 



Stnuid 9 Sutw 23 Apt; 1995 

7dW PM 
Exploratorium 



Mirta Pest Julia Salinas 

When the conceptions acquired during formal schooling are incorporated into the cognitive structure In a dogmatic and 
inflexible way they act as an impediment to the learning of related conceptions. Tlus seems to the case in the 
learning of pnysical optics theories based on the oversimplified model of an infinite linearly polarized lightwave of 
constant frequency and amplitude. This fact is shown by investigations of conceptual difficulties ^at i^versity 
students, hi^ school and basic level university teachers have with physical optics. The concept of light coherence, if 
used as a stmctural axis for the learning of physical optics, can help in the change of paradigin in those situatioru in 
which the ideal moixKhromatic lightwave model has exceeded its application limits. 



Stnuid 2 Sun, 23 Apr, 1995 

8:30 AM 
Emcnld 

Tbt Impact of Leamed-heipiessness on Students: Student Interactions ht Cooperative Learning 
Groups Ht High School Physics 
Lloyd Barrour, Director 

This' study examined verbal student — student interactions as a product of varving motivational patterns in small 
cooperative learning groups in physics classes. Ninety-five nigh school physics students we re cl assified as 
learned-helpless, master y*oriente<f, or neither, ^ means of a measure of attribution for failure as determined by the 
Intellectual Achievement Responsibility Scale. They were then videotaped in groups and conversation was cc^ed for 
four variables: on- or off-task, sender or receiver of the message, positive or negative nature of commimication and 
attributions for effort or ability. Frequencies for the individual interactions were determined by conjputer program 
(SAS) using a linear statistical model with split-plot design with repeated measures. Results indicated that th^e was 
significant mteraction between the frequency of messages received by learned-helpless students and students who \^re 
nather learnt -helpless or mastery-oriented. Learned-helpless students also made significantly more comments when 
they were off-task than when they were on-task when compared to students who were not mastery-oriented. 



Cook, Julie 



Cracolice, Marks. ' 

The Role of Graduate Teaching Assistants and Altemative Instructional Tedmologies Ht Teaching 
Problem Soiling Ht General Chemistry 

Michtel R Abraham 



Tu«, 25 Apr, 1995 
8:30 AM 
Washington 



The purpose of this study was to investigate a computer -assisted instruction and semi-programmed instruction as a 
replirement for traditional redtation/discussior' in general chemistry. Both student performance on problem solving 
and student attitude were investirated. The study also tested the effect of formal reasoning ability as a covariate. The 
data indicated that for simple problems, all methods of teaching recitation/discussion section were equally effective, 
but for more difficult problems, the semi-programmed instruction was most effective. The interaction be^'een problem 
solving performance and formal reasoning abiliW was significant only on the most difficult problem. Attitude measures 
show^ that students had more positive attitudes when using the semi-programmed instruction than when attending 
traditional recitation /discussion section. 



Crawford, Barbara A. 

An Investigation of Collaboration Ht a Projeetbased Science Middle School Classroom 



Sun, 23 Apr, 1995 
8:30 AM 
Emcnld 



This Study investigated the collaboration of middle school students in a project-based science envirorunent. In 
project-based sden^ the teacher and students become part of a community of learners during an extended investigation 
of a driving question. Students designed team research projects relating to the question. Are Their Poisons In Our 
Lives? This research used qualitative methods to document and analyze the social interactions of students with many 
individuals; other group members, other students in die class, the teacher, telecommunications-linked collaborators a^ 
community members. One unique aspect of this study is that the researcher is the teacher; the teacher the researd-er. The 
students in the study w<?re my own middle school students. Videotapes of a focus group of students and of the' larger 
classroom setting comprised the primary data source. In additioa my own actions and reactions were not only relevant 
from a teaching and research perspective, but also as an integral part of the social context of leai^g science in my 
classroom. PreSminary indings indicate that motivation was enhanced by the student-centered, collaborative nature of 
the classroom environment. However, students had varying levels of success in collaborating and working with other 
students in their group. 




Crawley, Frank E. 

BegHmH^ CoOaboraiive Action Research Ht Two High Schools: The Story of SS&C Reform in North 
Carolina 



Sat, 22 Apr, 1993 
8:30 FM 
EmamU 



The purpose of this project was to describe the types of problems of practice that high school science teachers face in 
two bcoTO, Sequence and Coordination (SS&Q high schools and the ways in which teachers resolve these problems 
through collaborative action research. Ten student-researchers and teachers collaborated to; (?) plan, (2) act, (3) 
observe, (4) reflect and, (5) revise action research projects in the two SS^tC high schools located fn eastern North 
Carolina. Multiple data sources were collected in these naturalistic studies, to develop grounded theory conc^ing the 
problems of practice related to SS^ reform. Life histories, double-entry journals, stakeholder interviews, field notes 
and artifacts serv^ as data sources for triangulation of the findings. 
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Cronin, Patrick 

A Computer-assisted Scientific Literacy Dtvelopmtnt Plan 
Iconic Rentilc Guy WUUaim 



Strand 7 Sun, 23 Apr, 1995 

4.-00 PM 
Poitola 



This presentation will take place according to a novel format. The presentation medium will be the HyperCard 
application for Macintosh computers. The presentation will demonstrate how a derivative of HyperCard was used for 
the improvement of scientific literacy in nigh school students. Ihis new model for scientific literacy is called 
HyperCard Pathways GTCP) model. The features of the model to be demonstrated were designed within physics 
modules to enable students to generate concept maps, access contextual readings and to write essays within the 
scientific explanation genre. The presentation will then report the results of a study into the effectiveness of using the 
HCP which indicatea that improvement in scientific writine was beyond that aoiieved in common practice. The 
analysis was achieved by using both quantitative and qualitative methods. The products of the study included 
computer programs, a teaser's manual and supporting materials. 



Crow, Linda W. 

EvaiuatUm of a National Science Reform Project: Effects of Context on Implementation StrategieSy 
Outcomes and the Reform Process 



Mon, 24 Apr, 1995 
2:30 PM 
Gold Ruth I 



Ronald J. Boonstetter Charles E Coble Thomas Sachse Robert Yager 

The purpose of this symposium is to discuss the implementation and evaluation of a national sdcnce reform project. The 
effects of contextual differences will be examined through a study of four different implementation sites in the Scope, 
Sequence and Coordination Project (SS&O. Chitcomes of the overall SS&C project and individual sites will be 
presented along with an overview of a reform process. Documentation and eyewitness accounts will be provided to 
allow a history of the project to be built. Results reveal that context has a tremendous impact on all aspects of the 
reform or change process. Particular examples of these contextual influences will be discussed. 



Cuevas-Arteaga, Cecilia 

Evaluadon del Programa de Maestria en Ingetderia Qtdmica de la Vnitersidad de Morelos 



Mon, 24 Apr, 1995 
4.-00 PM 
Monterey 



La maestrfa en ingenierfa Qufmica ofreddda desde 1984, ha presentado resultados poco satisfactqrios y un nivel de 
deserdbn alto, a pesar de que en 1993 la tira de materias se actualiz6. Este estudio tiene como objetivo determinar las 
causas prindpales de deservl6n, y definir un programa de apoyo a la maesti*fa. Se aplicaron encuestas a tres grupoo de 
alumnos (38 en total): insdtos actualmente, titulados y desertores. Las encuestas trataban tres aspectos b^sicos 
concemientes a la institud6n: Plan de estudios y profesores; Adminstrad6n, cuotas y becas; e Infraestructura de la 
maestrfa, y un cuarto aspecto concemiente al alumno: su papel protag6nico como estuaiante. Los resultados de los tres 
grupos fueron muy pareddos, y aquf se resumen: "El programacuenta con una tira de materias que satisface las 
espectativas de los alumnos, y posee profesores de buen nivel acaddmico que utilizan t^cnicas de ensehanza aducuadas. 
Para la mayorfa de los encuestados las cuotas resultan adecuades, pero una beca serf a de benefido. La infraestructura 
es insufidente". En relad6n al cuarto aspecto, las respuestas fueron muy ambiguas y fue diffcul tipifica; al estudiante. 
Se defini6 un programa de ap>oyo a la maestrfa que comprende: espados, bibliograffa espedalizada, centro de c6mputo, 
becas, e investigad6n. 



Cunningham, Christine M. 

Research Internships for Fresbwomeny College Science Histories and the Retention of Women in 
Science: A BmnatkeEiHdttaiionijf the Women in Science Project (WtSP) 

Mary L Pavone Carol Muller 



Tue, 25 Apr, 1995 
IKK) PM 
Suite 2601 



This paper reports the results of a formative evaluation of the Wc men in Sdcnce Project (WISP) at E^tmquth College. 
Througn paia research internships for freshwomen, peer mentor ng career workshops, irulustrial site-visits, seminars 
with women sdenHsts, study rooms and an electronic newsletter, W'ISP aims to increase the number of women enrolling, 
majoring or pursuing a career in sdence and engineering field }. Multimethodological evaluation investigated the 
impact S WISP and distilled some of the crudal decisions and fai.lors affecting women's choice and pursuit eta sdence 
major. The research could help Improve retention programs for v^omen. Locally, the findings car. be used to better tailor 
Dartmouth's program to the needs of the students it services, gi /en WISP'S spcdflc resources and institutional context. 
However, dissennnation of evaluation findir^ to a larger educitional audience is also Important. The identification of 
students' needs, of factors that contribute to fmale dropout from sdcnce and of the successful features of WISP should 
inform program design and implementation at other institutions. 
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Czemiak, Charlene M. 

Relatiombip9 Between Tetwher Beliefs and Sdetwe Education Reform 
Andrew T. Lumpe 



Stnnd 3 Sun, 23 Ap^ 199S 

2-45 PM 
Redwood 



Calls for changes in science education have been intense during the last decade, but many of the reform reports have 
ignored beliefs of classroom teachers. This study sought to answer two research Questions: (1) what variables predict 
teachers' beliefs a^ut the necessity of reform efforts In science education? (2; what variables predict teachers' 
implementation of science reforms? A random sample consisted of K-12 teachers in CHiio. Beliefs about the necessity of 
reforms and degree of Implementation of reforms were measured by two 12-item Likert scales adapted from a BbCS 
(1994) instrument (STEBI), a 25-item Likert scale. Teachers' efficacy seems to be a significant factor associated with 
beliefs and willingness to implement reforms in science classrooms. In a multiple regression model, self efficacy and 
outcome expectancy accounted for some of the variance in teachers' beliefs about the necessity of reform strands in 
science education. Self efficacy also accounted for some of the variance in degree of reform implementation in the 
teachers' classrooms. Findings froni this study support the notion that policymakers need to be more cognizant of 
teachers' beliefs about reform. 



Dai, Mei-Fun Wang 

Young Chinese Children's Conceptions of Life 



strand 1 Mon, 24 Apr, 1995 

8:30 AM 
Montersy 



What nature is, and what life is, are commonlv encountered by children. The purpose of this study was to identify the 
Chinese young children's conceptions of "life'^. Fifty-eight children aged five years, from 39 kindergartens in northern 
Taiwan area, participated in this study. Each child was interviewed by a trained interviewer using a semi-constructed 
instrument. The results were examined from three alternatives: (1) descriptive statics, (2) naive theories and, (3) 
individual response patterns. This piorwer study focused on the conceptions of life among the Chinese preschool 
children in Taiwan. TTie results of trds study can be offered as a reference for cross-culture and cross-age studies as 
well as for curriculum writer and teachers. 



Damnjanovic, Arta 

Attitudhud Differences between Preservice and Inservice Teachers toward Inquiry4}osed Science 
Jane Butler Kahle 



Tue, 25 Apr, 1995 
2:30 PM 
Monterey 



This paper describes altitudinal differences toward the learning and teaching of science through Inquiry between 
preservice and inservice middle school science teachers. Seventy-three preservice and ninety inservice teasers were 
surveyed. Separate factor analyses were performed on their responses and the internal consistency of each factor was 
calculated. Item by item comparisons were made using indepenaent t-tests with a significance level of p <.05. Deferent 
factor loadings were generated by preservice and inservice teacher responses. For example, in the preservice group, the 
following factors were idenhfied: Nature of Science, Image of Scientists and Characteristics of Science. Teachers. 
Re^onses of inservice teachers, on the other hand, led to the following factors: Contemporary Science Teaching, Image 
of bcientists and Traditional Science Teaching. Results of the t-tests indicated 7 (out of 25) significant response 
differences between preservice and inservice teachers. The pattern of those differeiKes Is best desemed as differences 
in their views about contemporary science and science teaching. Irwervice teachers, in this study, held more positive 
views regarding the process of inquiry and inquiry teaching than did preservice teachers. This finding causes one to 
queshon If undergraduate educahon in the sciences and education provides appropriate opportunities Yor prospective 
teachers to describe and experience the nature of science. 



Dana, Tom 

A Look at Cases ht the Development of Reflective Practice: A Case Study of Prospective Teachers of 
Elementary School Science 

Nancy F. Dana 



Sun, 23 Apt; 1995 
1:00 PM 
Gold Ruth A 



Using an interpretive case study design, the purpose of this study was to explore how prospective elementary teachers 
utilized science content knowledge and pedagogical content knowledge in the rich context of case discussion. This 
study is among the first studies conducted to document the use and impact of the case ^proach in science teacher 
education. Data collection and analysis were framed by a constructivist epistemology. Consistent with interprehve 
studies, data analysis, which was induchve, yielded five assertions. Implications are presented for induding 
case-based discussions with spedal emphasis on issues of sdence teaching and learning in sdence teacher preparation. 



Davis, Elizabeth A. 

Students* Explanatiom and Integrated Understanding 



strand 7 Mon, 24 Apr, 1995 

8:30 AM 
Poitota 



Making explanations contributes to knowledge integration for sdence students. Although students differ in their 
propensity to make full explanations, they do nave the ability to make them at times. We investigate students' use of 
explanations in a non-traditional sdence class, exploring how and when students make sense ot complex information. 
This sense-making characterization can help teachers and researchers to determine how we can improve instruction to 
encourage students to make high-quality, causal explanations and to develop the kinds of characteristics exhibited by 
"ideal" students in collaborative learning situations. 
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Davis, Kathleen S. 

Change h Hard: P<dimay% and ObrUidm to Cuniadar Reform 



Stnnd 5 Tne, 25 Apr, 19>5 

2:30 PM 
Gold Rash • 



This case study describes the process of implementation of a middle school science reform curriculum, the substance of 
that reform, the factors critical to its implementation and the dilemmas that have emerged. For thre^ears, teachers 
field-tested an innovative, NSF-funded, science curriculum with a diverse student population. Tnis study was 
completed following the field test and the curriculum's adoption b^ the district. Data were collected through: (1) 
classroom observation, (2) interviews with individuals such as administrators, teachers and students and, (3) state and 
district documents. The analysis produced issues critical to the reform process: (1) school leaders sought the new 
curriculum as a vehicle for engagement of all students in interdisciplinary and process science, (2) tensions and 
dilemmas were encountered as teaov^rs came to the reform with varying educational beliefs, values and experiences, (3) 
teachers needed to learn new beliefs and instructional strate^es to teach the curriculum effectively. (Such leamine was 
fostered but also impeded; the analysis draws a parallel between teadier learning and student learning withm the 
context of the reform curriculum that is based on constructivism) and, (4) through cooperative learning and process 
science, the responsibility for learning shifts from the teacher to the student. 



Davis, Nancy T. 

Middle School Teachers Leandng the Nature and Content cf Science Tbrougfi Scientific Research 
Penny j. Gilmer Sam Spiegel 



Sat, 22 Apr, 1995 
7K)0 PM 
Oregon 



As part of the Science FEAT Program, we examined how experiences in authentic scientific research influence 
practicing teachers' views and uncierstanding of science. Each of 67 teachers participated in five weeks of scientific 
research. Part of the research assigrunent inchided weekly group meetings to discuss their experiences. Data sources 
include >75 hours of audiotapea group meetings, electronic mail messages, laboratory notebooks with personal 
reactions written separate from the experimental data and laboratory field notes. We found the scientific research 
experiences provided the teachers powerful alternatives to the traditional textbook images most tead^ers had. There 
were substantial changes in teachers' conceptions of scientific processes and content. Early indications suggest that 
these experiences have md si^ficant impact on the reflected that she was so embedded in the research that she started 
to observe patterns in her data, began constructing her own taxonomies and felt ownership of her data. She plans to 
give her students die *1uxury of immersion" while they collect data in ongoing weekly experiments. 



de Castillo, Guadalupe T. 

AStuify of dfe Ike of dfe Concept of Function Among Ihdverdty Students of d)e Ncsiural Sciences 



Sat, 22 Apr, 1995 
9:30 PM 
Emenld 



Jorge E Hemdndez 

El prop6s»to de este estudio es conocer las dificultades que presentan los estudiantes universitarios de dencias 
naturales, en el uso adecuado de la nod6n de funddn, espedficamente, en la construcd6n v representad6n gr^ca de 
situadones reladonadas consus carreras. Para tal efecio, se hideron entrevistas a profesores y observadones en 
aulas de clase a nivel primario y secundario y se aplic6 una prueba a estudiantes de la Facultad de Cierdas Naturales 
y Exactas de la Universidad de Panama. Se evidenda una desarticuladdn entre las enschanza del concepto de fund6n 
y su aplicad6n en las dencias Naturales, asf como las defidendas entre los estudiantes, en el uso de los elementos 
esondales queinvolucra la nod6n de fund6n. 



de Isaacs, Lydia ’ 

DesarroUo de Destrexas de Pensamiento Critico en Estudiantes del Curso de Introduccion a las 
dencias Naturales 100b 

Matilde SaimKfio 



Mon, 24 Apr, 1995 
10:30 AM 
Monterey 



El prop6sito de este estudio era determinar el efecto de ensehar las dcstrezas de pensamiento critico: analizar 
argumentos y diferenciar entre areumentos inductivos y argumentos deductivos utilizando una metodologia 
experimental mediante las integradon de las destrezas de pesamiento critico con el contenido del curso de dencias 
naturales 100b. Se traba)6 con dos grupos de 25 estudiantes (uno experimental y uno de control). A am bos grupos se les 
aplic6 un pretest para medir el pensamiento critico v al finalizar ei semesre se volvi6 a aplicar la misma prueba. Los 
resultados estadisticos no mostraron diferenda significativa entre los dos grupos, sin embargo, las observadones nos 
indican que el grupo experimental desarroll6 una actividad cuestionadora partidpativa en comparaddn con el g™po 
de control. 
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^ . arand « Sun. 73 Apr, IWS 

de Kidder, Franasca Garcia pm 

Ortgon 

Educamg the Migrate OtiUuM Different Let'*. EngHsb Proficiency 

Chtrles W. Anderson 

The intent of this study is to present the degree to which children of differing pro^ien^ in English and Spanish 
develops competence in Thinking, Testing and Spanish developed competence in Thinking, Testing and Teuir^ of 
sdentiiic concepts. The study considers factors that play an important role in students' performance^d undwtanding 
science conceptu^y. Students were categorized by level of English proficiency; Limited English Proficient, Moderate 
Endish Proficient and High English Prohdent. Of the 24 students partidpating in the summer Sdence program, six 
were select^ as representatives of the sample. Information presented m the study relied on personal Interviews, 
dassroom observations, videotapes and student journals. Findings support ^e issue that the best mediuin for teaching 
childiren is teaching them in their primary language, the language they identify with. Alw, it was found mat tw use ot 
visual instructions models played an important role in students ability to understand daily tasks. Vls^ mcwels 
included books, book guides, pictures, live insects and snails, scientific tools such as microscopes, magnirymg lens, 
rulers, etc. 



de Samudio, Matilde 

Metodologias VHHxadas en la Ensenanxa de la FIsica por los Profesores Panamenos de Varias 
Escuelas PUotos vs Metodologias Propuestas por DiferenUs Proyedos Intemacknudes 



Mon, 24 Apr, 1995 
10:30 AM 
Monterey 



Sergio Guem Erdvlna Medhit 

De acuerdo con un estudio etnogrAfico se caraderiz6 el m^todo utilizado por el docente en la en^nanza de 
las escuelas secundarias. Se comparan estas metodologfas on las propuestas por los preweetos Harvard, P.S.S.C., CEF 
y UNESCO. Se concluye que muy pocos docentes utilizan las recomendadones metodolOgicas propuestas por algunos 
de los proyectos intemadonales que se les brindaron en capadtaddn. 



S^nuid 10 Mon, 24 Apr, 1995 

2:30 PM 
Gold Rush A 

Is Leandngfixm Science C^>iterExldbUs Fake Learning? 

The design of interactive exhibits in sdence centers is a complex task. They must encourage ^entific experience ^d 
sodal interactions and should raise questions in the mind of the partidpant. In this session, the prindpl^ goverrurig 
such design w^ be discussed with particular reference to the San Francisco Exploratorium, and the role of research in 
identifying the learning that occurs in sdence centers will be reviewed. 



Delacote, Go4ry 



Demastes, Sherry S. 

The Crisis of Representation: Concept Mapping, Written Explanations and Students* Conceptual 
Framesvorks in Evolution 



Mon, 24 Apr. 1995 
10:30 AM 
Poitol« 



Kofudd Good Patsye Peebles 

The purpose of this study was to demonstrate how the use of a specific interview prote can influ<moe t^ desenption of 
learners' conceptual firameworks. A high school Biology II class was observed daily throughout the s^toI year. From 
this dass, four interview parHdpants were selected for a series of 17 structured interviews wWch documented 
students' changing conceptions about facets of evolutionary theory. The t)rp^ of interview probes u^d mduded 
concept mapping, written explanations, interview about Instances, unstructured interviews, prediction interviews ^d 
sorting tasks. Tlie results demonstrate that the two probes, most commonly used by researchers Inveshgat^ 
conceptual frameworks, concept mapping and written explanation, were often insuffident tools to adequately desenTC 
learners' knowledge. Instead, file findings demonstrate that researchers should strive for a high mode validity for their 
research findings mrough the use of mulnple p/ : 's to generate descriptions. 



Dennings Rebecca 

Effectiveness of an hteracHvi Learning Emiromnent to Teach Problem Solving Skills to Sttulents at 
Risk of Academic FaUut^ 



Sun, 23 Apr, 1995 
4KK) PM 
Poitda 



PhUlipJ. Sndth 

In this study a problem-based learning environment. The Biology Sleuth, was designed, developed and ev^uated for its 
effectiveness In teaching important problem solving skills (in particular, diagnostic reasoning) to secondary students 
considered to be at risk for academic failure. Subjective evaluations from the classroom teach« and the 40 
partidpating students suggested that the learning environment was not only entertaining and engaging, tw t that it also 
supported Sie development of problem solving skills, sodal skills, communication skills and computer literacy. 
Acfdltionally, a pre-test/post-test score comparison (using a bctwecn-subjccts design) revealed a 31% Improvement m 
students' abilitiw to Identify a plausible hypothesis for a given pattern of data after using the system and a 46% 
improvement in students' abflities to choose the most diagnosne piece of data to discriminate among a set ot njmothe^. 
A^iHonally, students were video-taped while using the system and discourse analysis of those tapes was performed to 
model how the system design influenced group dynamics and Individual performance. 
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Deru, David B, * 

Transfer Of Knowledge Through Expatriate Nationals (tok^en): The Role of Culture in the Delivery of a 
Science Curriculum Project in Nigeria 

Joseph P.RUcy II 



Tue, 25 Apr, 1995 
2:50 PM 
Emerald 



The project for develo^g a science curriculum at a technical institutional setting in Nigeria was funded by the United 
Nations Development nrowam. The purpose of this study is to ascei tain the perception oy participants of differences in 
cultural effects upon: (1; an expatriate national and, (2) an expatriate nonnational in the delivery of a science 
curriculum OToject in a specific cultural setting. Thirty -nine participants received 45 minutes of intensive interview all 
focused on the development of science curriculum within the cultural setting. The sampled popiilation included teth 
males and females varying in age, education and experience. In this preliminary report, the focus is to gauge the 
perceptions of participants and their reasons. Results suggest that although percOTtions point up a preference in favor 
of an expatriate national based on cultural grounds, such grounds may form the basis for better understanding about 
how to Bridge the gaps which exist for individuals outside of their native cultural environment. 



Desouza, Shireen J,M, 

hujuHing Moments: Capturing Prtsthoolers Dohtg Science 



stand 2 Son, 23 Apt, 1995 

7r00 PM 
Explontorium 



This study was designed to investigate learning behaviors exhibited by preschoolers during science activities. 
Ethnographic procedures were used to collect the oata. Preschoolers were observed while they interacted with Insects, 
Plants and Animals. Their interaction was observed by preservice teachers and the major researcher. These sessions 
were also viaeo taped. The data were analyzed by the major researcher and two other researchers. The themes that 
emerged from the preliminary findings were that preschoolers exhibited different patterns of learning l^havior which 
also suggests that roys and girls in the study learned different]^ and interactea in different ways. Interest in the 
activities directly correlated with the interests of their playmates. This study emphasizes ihat even at a very young age, 
boys and girls show differences in their interests in science activities. 



Destine, Thomas 

Observing a BiUngual Teacher Accommodating both Science and Language Objectiies 



Tue, 25 Apr, 1995 
8:30 AM 
Suite 2601 



A significant issue in bilingual instruction is the extent to which content objectives and language objectives can be met 
simultaneously. Anecdotal evidence from teachers indicates that when they have to meet content objectives and 
language objectives at the same time, they automatically slow down and potentially "water -down" the content. How 
teachers manage to maintain a balance between these two sets of objectives is the focus of this presentation. The sample 
for this study is from the population examined in the AVANCE project, conducted at the UC Santa Cruz. 
Miao-analysis of video recordings along with student portfolios and interviews are the data sources for this study. 
This study reveals that the inquiry-based, cooperative group approach to science learning not only encourages students 
to test hypotheses about science, but also hyp>otheses about second language. Effective teachers conSstently use 
scaffolding as a m^ns of encouraging students to discover science concepts through the second language. This study Is 
expected to contribute to the teacher development literature by desenoing the impact of science content on second 
language development. 



Dickinson, Valarie ^ 

Beating the System. Cotrfronting Student Behaviors that hibibit Co^tceptual Utulerstanding of 
hUroductory Physics 

Urry Flick 



Tue, 25 Apr, 1995 
8:30 AM 
Nevada 



The purpose of tHs study was to describe relationships among instructor goals, course design and student behaviors 
for leanrung physics. The results are used to develop agrounded theory for explaining the behaviors and experiences of 
non-sdence majors in introductory science courses. The procedures included sixteen hours of participant observation 
during which detdled field notes were taken, documents collected and photographs taken, as well as audiotaped 
open-ended interviews of instructors and students and a limited survey of all students. The data was analyzed using 
qualitative methods of the Chicago School. Results indicate that differing goals of students and instructors and die 
necessary structure of the course is inhibiting to the understanding of physics and is conducive to students engaging in 
unexpected behaviors designed to help them make it through the course, me consequences of the structure of the course 
and subsequent student behaviors inhibit their understanding and appreciation of physics and deter them from 
enrolling in further science courses. The paper irKludes implications for teaching introductory college physics. 
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Strand 4 Tue, 25 Apr, 1995 

2:30 PM 
Emerald 

Eeks and Cetkt: If^btencing Bem^vtary Teachers* Views of Science and Scientists 
Hennan G. Weller 

Elementary teachers, like most of the general public, often share a view of science as an intimidating and dangerous 
enterprise practised by antisocial, fact-filled, linear- thinking individuals who are usually male. In a three week 
summer academy and school year follow-up, 21 elementary teachers worked with scientists in field and classroom as 
they ^gan to pursue their own questions about the New England environment. Their beliefs about ^ence and 
scientists were examined through questionnaires, journals, disctissions and interviews, with the expectation that the 
personal relevance of the Investigations, the careful selection of a diverse group of field and lab scientists and the use of 
familiar equipment and easily accessible field settings might lead to a change in teacher perceptions, as well as to 
modifications in teaching practice from a linear, teacher-directed approach to a more inquiry bas^, student cente^ 
style. Although many ofthe tea<^rs did in fact show dramatic dianee in their thinking about children as scientists, this 
change did not seem to infiltrate their more deeply-held personal wliefs about science and saentiste, or their most 
ingramed professional ideas about how to prepare and support children to take ownership of scientific investigations. 



Dickinson Bird, Mary 



Dierking, Lynn D. 

UtilizH^hUerpretite Carts to CoOect and Analyze Visitor Comersatiotu in a Natural History Museum 
Dana Holland 



Sun, 23 Apr, 1995 
2.*45 PM 
Cold Riuh A 



As pari of the Smithsonian's National Museum of Natural History effort to redesign of the Geology, Gems & Minerals 
Hafi, a constructivist methodology was developed to unobtrusively assess visitor knowledge arid interest about 
specific geologic concepts and specimens. Data were collected utilizing a "Rock Talk" inteipretive cart. As one 
investigator supervisea the cart, another took detailed notes of all "ro^ talk". A total of 482 interactions were 
recorded with $80 visitors; visitors interacted with the cart in one of two ways, either asking questions or making 
statements. Content analysis of conversations revealed that most visitors had low to moderatewiowledge of geology 
concepts but high interest in the topic. Some specimens, such as malachite, were able to provoke visitors even with 
minimal knowiedge to ask higher levd questions. 



Dillon, Justin 

Fourth Down and Fifty: The Role and Responsibilities of UK Consultants in an Indonesian Insertice 
Education Project 
Martin Monk 



Mon, 24 Apr, 1995 
10:30 AM 
Cold Ruth B 



Science Educators from King's College London have been involved since 1986 as consultants to the Indonesian 
Government in probably the Urgest inservice programme in the world. The research study looks at the changes in the 
nature of the advice given and tfe strategies used in training as reflected in reporte, field notes, training hpdl^ks and 
interviews. An ana^sis is made of ^e changes in advice in terms of factors including paradigm shifts in science 
education in England. 



. strand 4 Sut, 22 Apr, 1995 

L. 7K)0 PM 

Oregon 

A Performance-based Instructional Technology Course for Practicing Middle Grades Science 
Teadwrs: The Rewards and Challenges 

The inclusion of Instructional technology in science teacher education is one of the issues at the forefront of many, if not 
aU, teacher educators' agendas. This stu^ examined the effectiveness of a performance-based instructional technology 
course designed as part of the Science FEAT program. This course allowed teachers to set and strive for personal, 
instructional technofcgy goals similar to a moael of individual development suggested hy Sparks and Loucks-Horsley 
U9W). Specific questions guiding the study were: EHd the course meet the needs of Individual teachers and the 
program rWas the course manageS)le with respect to a large number of teachers and time constraints? And, were the 
products high quality? Other areas examined were: How this student<entered cour^ coimared to previous 
teacher <entereu courses; and the influence of this course on individual Instructional practices. Data gathered from 
surveys, interviews and personal reflections support the assertion that a performance-based course is an effective 
instructional method. However, results also itKiicate that not all teachers are comfortable with the role of independent 
learner. Suggestions for additional types of instructional support in such a course are offered. Also, specific 
complexities sudi as the negotiation of goals and assessment are discussed. 



Doherty, Cindy 
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Dooms, Patrick ®””'* ‘ 

Language^ Cutitre and tbe Learning cf Science: An Empirical Study Based on Venda-speakhtg and 
Tsonga-speaking Students' Understanding of the Solar System 

Paddy Lynch 



Tue, 25 Apr, 1995 
1:00 PM 
Emcnld 



A comparative study of students' understanding of the solar system particularly, their conceptualization of models for 
the Earth, Sun, Moon system was undertaken in Johannesburg ana in Venda- and Tsonga-speaking areas in ^uth 
Africa. Comparable groups of students at the elementary /secondary and secondary/higher eaucation Interface were 
interviewed m their home languages: English, Venda and Tsonga. The language/culture groups were chosen on the 
basis that the Venda- and Tsonga -speaking prople were similar in terms of acculturation, and represent one of the 
greatest linguistic differences for Southern African languages. The main purpose of the study was to explore to what 
extent language and culture are associated with students^altemative frameworks and t<^ add insights regarding the 
choice of l^guage of instruction in 'developing' societies. 



Doran, Rodney L. 

Ademative Assessment in Science in New York State 



Stnnd 5 Sun, 23 Apr, 1995 

IKK) PM 
RcdwoQd 



New York State has used a p^ormance exam as part of the final exam for the Regents earth science course since 1970. 
Beginning in 1989, a test of science manipulative skills has been administered to aU fourth-grade students as part of the 
Elementary Science Program EvaluationTest (ESPET). These two performance-based tests are administered and scored 
by teachers in each school, with the help of various printed materials and regional workshops. With the help of a 
National Science Foundation grant, furtner work is being conducted to develop and validate additional alternative 
assessment instruments for Grade 8 Science and high school introductory Biology. These new assessment tasks are 
being prepared for potential statewide assessment and/or collection of tasks tor local school student evaluation. 
Many task formats are currently being studied, especially those requiring student active exploration and construction 
of written response to open-ended items. This paper will describe me involvement of teachers at each step of this very 
slow process and how difficult it is to cultivate the skills needed by teachers to fully participate in the process of 
performance assessment. It will also describe research data on various measurement issues associated with 
performaiKe assessment. 



Dori, Yehudit J. ®""‘' ’ 

InrService Training for Leadership: Incorporating Environmental Aspects into Chemistry Tectching 
O. YerosUvskl R. Uzarowitz 



Mon, 24 Apr, 1995 
10:30 AM 
Oregon 



Three 56 hour in-service teacher training sessions have been conducted at the Technion, since summer 1993 and 
consisted of 20-25 chemistry and Biology teachers, each. The aim of the training was to incorporate sdence-technology* 
environment-society (STES) issues in Oiemistry teaching to foster STES leadership among teachers and to expose them 
to the related subject matter, teaching methodologies and team work. The assumption was that exposing the teachers to 
system approach in teaching and analysis of case studies, expert lectures, laboratory experiments, field trips and team 
projects will induce a "desired" STES-oriented conceptual andjperhaps behavioral change. The teachers worked in 
teams and prepared short teaching modules incorporating the STS approach and the relevant teaching strategies. The 
assessment of the training was done by the participant teachers through a specially constructed two-part 
self-evaluation questionnaire. Most of the teachers indicated that they have increased their involvement in the school 
annual environmental project, helped colleague teachers to further develop STES modules and became leaders of the 
science-technology-environment-society movement in the schools. Currently, seven teachers of the trainees are taking 
active part in a "science-technology-environment in the modern society" national project of developing and 
implementing STES modules in high spools, accompanied by their corresponding active resear^ in their classrooms. 



Dorman, Jeffrey P. ^ 

Associations Between Schooldevel Environment and Science Classroom Emironment in Australian 
High Schoob 

CampbellJ. McRobbie Baity J. Fraser 



Mon, 24 Apr, 1995 
4KK) PM 
Suite 2401 



Few studies have investigated links between school -level environment and classroom -level environment in high schools. 
This paper reporti research exploring associations between school environment and science classroom environment in 
Austranan high schools. A sample of 1,319 students from 64 science classes responded to a seven-scale classroom 
environment Instrument. The teachers of these classes also responded to a teacher form of this instrument. The 
assessment of school environment involved a sample of 128 teaeWs from the 32 high schools in this study. These 
teachers responded to a seven -scale school environment instrument. Simple, multiple and canonical correlational 
analyses generally indicated weak rehtionships between the overall school environment and the environment of 
science classrooms. It cannot be assumed that a positive school level environment is sufficient for positive science 
classroom environments. 
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Dorough, Donna K. 

Fifth and SixA Grade Students' Explattations of Globai Warming and Ozone: Conceptions Formed 
Prior to Classroom Instruction 



Sun, 23 Apr, 1995 
700 PM 
Explonitarlam 



James A. Rye 



Peter A. Rubbs 



The purpose of this study was to investigate students' conceptions of global wanning and ozone prior to receiving 
classroom instruction on these SVS issues. Subjects were twenty -two Grade 5 and 6 erade students in rur^ elementary 

schools. Standardized open-ended interviews were conductedTduring the last month of the school year. K^ponses to 

selected questions were analyzed using transcripts of diose interviews. Analysis of the data suggested tmt me students 
generally fit into two distinct groups; (1) those with very limited understandings of the issues and, (2) those with a 
broader understanding of the issues. The limited understandings group did not make inappropriate connections 
between global wanning and ozone, while those students who were more familiar with the topics typc^ly ated ozoiw 
layer deletion as a major cause of global warming. These findings indicate that as young children s ^enWic 
knowle^e and vocabulary base increases, so does the prevalence of alternative conceptions. The results of this study 
emphasis? the necessity of mvestigating students existing views prior to planning and implementing science Instruction 
ana designing science curricula. 



Prototypir^ffor the 21st Cetrtury 

In December this year, construction will start on IMPULS, the Dutch centre for science and technology. We plan to 
open on 1 August 19%. In order to accomplish this we diose an Italian architect, Renzo Piano, who design^ iis a 
building that will be elegant, sensual and modem; yet it will also meet the old town with an exterior of traditional 
materials— copper and bri^. The building further relates itself very intentionally to its immediate context: trw row 
will be freely a<xessible and we have commissioned a Japanese artist to turn it into a sculpture garden, enliv^ed with 
kinetic art. On summer evenings, a kind of ballet will be performed on the roof with references to current developments 
in science and technology. The visitors' experience should encompass educational, social, as well as personal eicm^ts. 
Our exhibitions will mdude the natural sciences, social sciences and also (kinetic) art p.eces. "Inspiration", 
"stimulation", "curiosity", "encouraging confidence", "motivation" and "fascination" will be mo^ central to us than 
worries about scientific facts and figures, however much information visitors can gain from us. The key m«sage we 
would like to communicate to our visitors sounds like this; "We think you are worthwhile. Each of you is gifted with 
certain talents and we invite you to take active part and enjoy yourself in our centre. We also need you as an achve, 
creative and curious meml^r of our society." After the owning, our visitors will certainly ^ve us enough food for 
thought on where we have succeeded and wnere we should he doing better. In prototyping for the 21st century. 



Learning Issues !dent0ed by Students in Tutoriess Problem-based Tutorials 
l^iAnn WUkenoo 

Of concern in the problem -based learning process in medical student education is the effect of allowing students to 
generate their own learning issues while discussing cases. We used a qualitative approach to explore relationships 
among: (1) student-generated learning issues in tutoriess groups, (2) faculty learning objectives and, (3) examination 
performance. The mean percentage of instructor learning objectives that were identified by students was o4%. 
btudents identifi^ 79% of the faculty objectives in normal structure and function, 92% in injury /disease, 69% in 
diagnostics, 92% in treatment and 70% in psychosocial issues. Exam performance did not differ among grouw. This 
proolcm -based learning methodology is applicable to science classes at all levels, from about Grade 3 onward, and is 
Dcing used with great success and much studWtt interest. 

T-x tt Stnnd 1 Mon, 24 Apr, 1995 

Duffy, Maryellen s:3o am 

Nevada 

Effects of Constructivist and Computer-facilitated Strategies on Achievement in Heterogeneous 
SecoiuUuy Biology 



Photosynthesis and plant respiration have been identified, not only as two of the most important concepts in secondary 
Biology, but also as difficult topics for students to comprehend. After instruction, smdents often continue to express 
alternative Ideas and Incomplete understanding of plant nutrition. We are Investigating the chfferential effects of 
traditional, constructivist and computer-mediated constructivist strategies on critical thinking skills and conceptual 
understanding of photosynthesis and respiration in heterogeneously grouped secondary Biology classrooms. 



Douma, Joost J. 



strand 10 Sun, 23 Apr, 1995 



7:00 PM 
Explofitoriam 



Duek, JodyLee E 
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Tue, 25 Apr, 1995 
8:30 AM 
Washington 



Bill B«rowy 
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Duit, Reinders 

Recent Trends in European Science Education Researdt 

RoMlind Driver John Gilbert Richard Duschl 

Theodore Wubbdt Onoodejoc^ Fred Korthagen 



Sinutd 10 Sun, 23 Apr, 1995 
4:00 PM 
Emerald 



PMlIpAdey 



In early April 1995, the first European conference on ^ence education will be held in Leeds (UK). It is most likely that 
a European Association of Science Education Researdi will be founded there. The organizers of this symposium will 
provide information on recent trends in European science education on thebackwound of the papers presented at the 
conference from the perspective of a number of European countries and the US. To widen the perspective, John Gilbert 
will present major f&ulings of a survey on science education research in European countries which he conducted in 
1^3/94. Finally, the new European Association of Research in Science Education will be presented as well as plans 
for future development and coming conferences. The symposium, therefore, provides a forum for discussi^ plans of 
NARST to gain recognition as an mtemational organization and to consider cooperation between NARSTV ™ new 
European association and other associations of science education research. 



Durham, Mary E. 

An Analysis qfAe Responses of Science Student Teachers to Pupil Questions 



Sinutd 4 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



This study examined characteristics of pupil questions and student teacher responses in the secondary science 
classroom, and explored changes in student teacher response skills during student teaching. Twenty-one student 
teachers enrolled in the secondary science teacher preparation program at NtSU participated. Attitudes held toward 
questioning and responding by the student teachers and their co-operating teachers were measured with an attitudinal 
survey. T-test results indicate both parties highly valued questioning and responding. Student teachers made three 
video tapes of a class they taught during the enure student teaching experience. Tape analysis identified strategies used 
to field pupil questions, the type ancl level of questions and responses, and changes in student teacher responses. 
Findings revealed a preference m the response strategies used according to the cognitive level of the student question. 
Below cognitive level responses constituted a sizable portion of the responses to higher level student questions. 
Student teacher interviews confirmed these hndings. Student teacher response skills were highly rated by co-operating 
teachers at the beginning and end of student teaching. T-test results revealed no significant difference in the two 
evaluations. 



Duschl, Richard A. 

Discourse Anafysis a Window into Classroom 
Leslie PeUsis 



Strand 2 Sun, 23 Apr, 1995 

10:30 AM 
Gold Rtiak A 



This paper reports on how assessment conversations (AQ contribute to changes in classroom discourse patterns. The 
AC involves live steps: (1) students' tasks that produce a diversity of learner responses, (2) public display of the 
diversity of products and ideas, (3) whole class consideration of diversity, (4) whole class decision to reduce cQveraty 
and, (5) application to a different arena. Data sources include videotape recordings and transcripts. The analysis is at 
three lev^s — activity analysis, content analysis of AC, and classroom thematic pattern analysis. Discourse guidelines 
by Gee and Lemke are employed for the analyses. The data suggest that teachers are more skilled in conducting 
assessment conversations on how students communicate scientific ideas than they are at addressing the quality of those 
ideas. Two implications of this research are the development of a procedure that focuses on classroom discourse and 
the use of this mformation with teachers as a mechanism for them to receive feedback concerning the strengths and 
weaknesses of their teadiing in an assessment-driven learning environment. 



Duschl, Richard A. 

Publishing in NARST PubUcaHons 
WUliam C. Kyle,Jr Larry Scharmann 



Strand 10 Mon, 24 Apr, 1995 

4:00 PM 
Redwood 



Rick Duschl, NARST Publications Committee Chair, Bill Kyle, Editor, Journal of Research in Science Teaching, and 
Larry Scharmann, Eitor, NARST News will: (1) describe the goals and purposes of NARS'^ublications, (2) describe 
procedures for submitting materials for publication, (3) respond to questions about NARST publications, (4) discuss 
suggested changes In NARST publications and, (5) solicit members' ideas for new publications. 
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Dykstra, Dewey I. Jr 



Strand 1 



Sun, 23 Apr, 199S 
10:30 AM 
Peitota 



O 

ERIC 



Comin4cthfgSewIdemiAo9dJ4gbia9uidfeFormaticnqfhmig^ 

WUUara Smith 

Startine* with prior research, we have embarked on the development of instructional materials which are intend^ to 
induce conceptual change and which make possible observation of conceptual change processes and intermediate 
conceptual states of understanding about light and real images. Each time a new group of scents g^ the 

we see the results of previous research on students' prior conceptions reproduced. The emphasis 
instruction is on student developed models of image formation and not on formally i :<xpted declarations of ^enbhc 
knowledge", hence most of the classroom and laboratory time is spent with students discus^g wift eadi other their 
predictions, the reasons why the predictions make sense at tiie time of the other predic ions and i^as mey hear, reawra 
for accepting or rejecting ideas tiiat they hear and checking predictions against the phe lomena. The nnal v^ion ot the 
materials, me result of at least five iterations involving huridreds of students, are the result of an ^teiplay be^een 
topics we intended the students to consider and the issues they found significant along the way, resisting in a numrer oi 
the traditional topics being eliminated from the unit. The instruction«u environment and materials induce signincant 
change in students' notions about light and tiie formation of image. 



Ho w Research Physicists and High School Physics Teachers Deal widf the Scientific ExplancOion of a 
Physical Phenomenon 
James P. Banifaldl 

The purpose of this study was to investigate how researchers and teachers deal with scientific eicplanation. Three 
research physicists and five secondary physics teachers were asked to explain the Newton's Cradle demonstration. 
Written iiswers and follow up interviews were analyzed. All the respondents viewed the events as a series of 
collisions and related the phenomenon to the concepts of energy and momentum; however, the arguments proposed as 
explanations differed in depth and in complexity. Kesults suggest that the differences in performances were related to: 
(1) the perceived purpose of the explanation and its nature, (2) the number of paradigms invoked for possible ways to 
describe the events, (3) the specification of assumptions underlying facts or data statements, (4). the examination of 
assumptions made to determine initial conditions, (6) the choice of variables and unknowro, application 

of scientific principles and, (6) the assessment of the entire argument in view of acceptability of the underlymg model 
and assumptions. 



Edmondson, Katherine M. * i^o am' 



The papers will discuss the use of metacognitive tools in work with faculty development programs. Among tl^ tools 
that will be described and Illustrated will be concept mapping, concept circles and Vee diagramming. Faculty 
development will be viewed from the perspectives of the individual as well as the Institution as it relates to refle<^ve 
practice and broader issues of curriculum development and reform. The papers will present examples of how these 
tools have been used successfully to help faculty members organize their subject matter and to assist them in 
understanding constructivist views on student learning. The papers will include work with both scmool -level teachers 
and university faculty. Data will be provided to Indicate the response from faculty to different development prowams. 
characteristics of pro^ams that are best received, problems associated with the use of metacognitive tools and potential 
areas of further inquSry. 



Colorado Science Teaching Enhancement Program (CO-STEP) strives to improve the backgrouid in saence content apd 
the teaching skills of teachOT in Grades 4 through 6 throughout Colorado and to support the development of effective 
instruction? BSCS is forming a network of six Teacher Development Centers in Colorado and is condt^ng a 
professional development program for teacher educators and Implementation specialists from those six Centers, 
CO-STEP employs a constnictivlst approach to the professional development of teachers. During three years of 
participation, teachers complete a series of courses (28 semester credits) to develop and apply 
science content, curriculum, mstruclion and assessment. Throughout the 60 months of support from the National SdetKe 
Foundation (NSF), teachers develop instructional skills, including cooperative learning, constructivist-based teac^g 
strategies, innovative assessment procedures and strategics for equitable teaching and learn to use educational 
technSogy effectively. Partidpating teachers adapt instructional units from extant curriculum materials and field test. 



Nevada 



Using Metacognitive Tools to Facilitate Faculty Development 
Joseph Nofvtk Kym Fraser James \ 



James Wandersee 



Cari F. Berger 



Ellis, James D. 

hUervening in the Professional Development of Science Teachers: The Colorado Science Teaching 

Enbcmcement Project 

Donald E. MaxweU Paul J. KuerMs 



Stnmd 4 



Sun, 23 Apr, 1995 
7:00 PM 
Exploratorium 



evaluate and revise tl 



their classrooms. 
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Enochs, Lany * 

The Development and Partial Validation of the Beliefo Aho$d Learning Science Instrument: A 

Measure for Secondary Students 

Richard Audet 



Sat, 22 Apr, 1995 
7:00 PM 
Redwood 



This study is centered around the devel^ment of and partial validation of a beliefs about learning science instrument. 
The Beliefs About Science Learning (KL) instrument was developed through the modification of the STEBI-A 
instrument used to assess the self-etticacy beliefs of teachers. The new instrument was piloted on 257 liigh school 
science teachers from the northeast. Resulting from the investigation is a personal efficacy scale that has a reliability 
of .84. The BSL is consistent with Bandura's social learning theory and represents a reliable tool for further 
investigations into the beliefs of high school science students. 



Evans, Robert H. 

Gender^ Structure of Out-of School Experiences, Motivation and Science leamhtg ht School 
Jurgen Baumert Hdmut Gelser 



Tue, 25 Apr, 1995 
2:30 PM 
Suite 2601 



This study's aim was to find out how the knowledge and control beliefs, which elementary students acquire in 
everyday experiences outside of school, stimulate or interfere with their learning of science. A comparable cross 
cultural sample of 520 ten year olds from Germany and the United States was questioned for their out-of-school 
experiences in technical and household domains, self-concepts of ability, domain specific attribution patterns and 
saence achievement. The cross-cultural equivalence of the measuring instruments and the assumptions of causal 
relationships were tested using structural equation models, which were then validated cross-culturaUy in a multiple 
group comparison. It was found that the raivier gap is greater for experiences with technical objects than for household 
ones. Science teaching seems to use students technical everyday experiences constructively, so that everyday 
knowledge is activated in school. Rich everyday experiences seem to have an important influence on developing a 
strong sense of self-efficacy in the corresponding domain. Perceived technical competence has a substantial impact on 
science learning in school. The structure of these patterns was found to be valid across cultures. 



Fairbrother, Robert 

SegoHated Intervention: Partnership ht Inservice Ed$4cation 



Stiand 4 Mon, 24 Apr, 1995 

10:30 AM 
Gold Rush 8 



The Centre for Educational Studies at King's College has B^n involved in several projects in which science educators 
at the College have worked with teachers in schools to identify and try to solve proolems in teacher education and 
development. This paper reports on two projects, OPENS — Open-ended work in Science Project and TAPAS — Teacher 
Assessment of Pupils: Active Support. The methods of working and the main findings wiU be rqxirted. Significant 
parameters which affect what hapi^s are commitment, ownership, risk external pressures and conflict. 



Falk, John H. 

Assessment of Ae General Pubhc*s Lffe Science Conceptual Frameworks 



strand 10 Son, 23 Apr, 1995 

2:45 PM 
Gold Rush A 



As part of the redesign of L.A.'s California Museum of Science and Industry, a front-end assessment of the general 
public's conceptual understanding of life science concepts was undertaken. Semi-structured Interviews were conducted 
with 70 demographically representative visitors. A total of 12 questions were posed on topics including reproduction 
and genetics; cell physiology nutrient and energy acquisition and how organisms defend memselves against parasites 
and enemies. Museum visitors, on the whole, appeared to possess a rjudimentary understanding of the life mnetions 
shared by all life forms; thev did not possess a deep understanding. Visitors' understanding of Biology and their 
interests in Biology, tendea to be very anthropocentric. Visitors nad a sense of what an organism needs to do 
"externally" in order to survive, but not a full appreciation of what an organism needs to do "internally" in order to 
survive. Findings will be discussed in relation to other life sdcncc conceptual framework research. 



Farragher, Pierce 

Detelophtg a Computerhased Portfolio System by Means of Action Research 
Bryan Potter 



Strand 7 Tue, 25 Apr, 1995 

S:30 AM 
Poftola 



The Sooke School District in British Columbia is changing the structure of its school system by introducing middle 
schools. This change provided an opportunity to develop a new means of reporting and passing on student informr *on 
from elementary school to middle scmol. The schools emphasise technology and easy access to information over high 
speed networks. A form of reporting which used electronic means of storage and data transfer, rather than paper, 
seemed logical. Current trends encourage the use of portfolios by students to kew an on-going record of progress. In 
this project, students developed an electronic portfolio. This provided an efficient means of record!^ students' 
achievements aiKl interests while training the stuaents to use the latest techniques in computer technology. Tne aim was 
to send the portfolios of Grade 5 students electronically to the middle school, at the end of each school year. An Action 
Research group was formed to develop the format for the portfolio. The program was developed using FileMaker I^o 
on a Maantosn. The software incluaed samples of student work i.e., hanmvriting or printi^ stories, poems, math 
sheets, art work, research projects, text files, oral reading samples and video samples of P.^ music, drama, social 
studies and science activities. A demonstration will be given. 




•i ux 
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Feldman, Allan 

A Talt o/Two ItHU’i ComintctMsm H$ Practice 



Strand • S«*V 23 Apr, lf*5 

10:30 AM 
Spite 2M1 



This study uncovers the various meanings of the term construct! vlsjn in science education throu^ a biographical case 
study of a science teacher who adheres to two "isms" - constructivism and fundamentalism. A phil<^ph\cal study, 
using critical and hermeneutical methods, was done of the relationship of the teacher's conceptions of sdence, 
knowledge and constructivism to epistemological, psychological and pedagc^cal forms of constructivism. It was found 
that he had a conmlex personal epistemology and oelief system that corresponds only loosely with the literatur^f 
constructivism. Tnis is compounded by his adhererKe to both a constructivist view of scientific knowledee and to the 
positivist world view of a tundamentalist. These findings suggest three problematic areas in the literature on 
constructivism in science education: confusion over what is meant by knowl^ge, the identification of learners, and 
what is meant by constructivist pedagogy. In addition, the literature is not clear in distinguishing among 
epistemological, psychological and pedagojneal forms of constructivism. This can lead to a segmented coi^ption oT 
constructivism in which it is possible to hold any combination of constructivist and non<onstructivist beliefs and to a 
dogma of constructivist pedagogy. 



Fetters, Marcia K. " 

RoU SegotiatUm: Implications for Special Education High School Biology Students Working in 
Small Groups 



Spiv 23 Apr, 199S 
loo PM 
Nevada 



This Study tells the stories of three special education students: Josh, Carl and Heidi, included in a heterogeneous 
Biology class. To imderstand how special education students develop scientific understanding students interactions in 
sm^l^oups were obeyed daily over a semester. The cases illustrate some of the issu^ that arise when students learn 
science in neterogeneous classes. Josh, Carl and Heidi, who in another setting might not have received ^ence 
instruction at adl, aearly benefited in some ways from their inclusion in these science classes. Yet, even with go<w 
teachers making well-informed efforts, they experieiKed frustration and failure. As these cases illustrate there are still 
many barriers to achieving scientific literacy for all students. This study provides insight into how all students 
negotiate their role in a classroom and shape the agenda of a dass. Spediically this study examines the following 
questions: How do special education students interact in small groups? How do they negotiate their roles with their 
peers? What are tne implications for student engagements And what are the implications for developing 
understanding? 



Finley, Sandra J. 

Persofud and Social Sen$en$aking: Uaming Science in Ihe Junior Hig^ S<hool Classroom 



Sun, 23 Apr, 1995 
8:30 AM 
Emerald 



Frank E. Crawley 

A concern among science educators is that current classroom practices do . give students the chance to iffidsstiDd 
science. TTie purpose of this study is to investigate how students in the midc ? grades can use informal journal writing 
and collaborative discussion to make sense of tne science they are learning. We nolistically examined what happen in 
the classroom when the teacher decides that informal journal writing and collaborative discussion are valued activities 
that she believes will lead to a more complete and personal understanding of the scientific phenomenon under study. 
This ongoing investigation is a qualitative study being carried out in a natural school setting with three collaborating 
teachers. Multiple data sources include student journals, interviews with students anoT teachers and classroom 
observation. We looked at the students' understanding of concepts, their recognition of interconnections between 
science concepts and between those concepts and everyday life and the relationship between writing and discussion in 
the class. 



Fisher, Robert L. 

Integrated Leiuning: Canlt, Sbouldltf BeDone? 



strand 5 Mon, 24 Apr, 1995 

10:30 AM 
Suite 2425 



Vickie M.VUIianMoo John E Penlck Suswi L Westbrook Emmett L Wright 

The Symposium will examine a major conflict arising among three constituencies: the reform movements for better 
location in mathmatics, science and technology; those who nave traditional views of the nature of subject matter and 
learning; and the restraints of those in the scho^s to adopt these programs. Specifically, the symposium will examine 
conflicts in moving toward integrated learning in the sciences ana with other disciplines such as mathematics md 
technology. The symposium will seek ways to evaluate such pre^rams in the schools. The conflict will be described in 
the context of innovative programs that integrate mathematics, science and/or technology. 




Str,^ ' d • Sun, 23 Apr, 1995 

1(h30 AM 
Suite 2401 

The Myth of Normal Science in the Shadow of Chaos 

Chaos theory, dissipative structures analysis and complexity theory have been used in various branches of the sciences 
to examine patterns of change in complex systems. Habermas des^bed three fundamental human interests (technical, 
practical, emancipatory) related to the empirical -analytic, historical /hermeneutic and critical orientations to knowing. 
I labcrmasian intwest categories structure individual Interpretations of experiences and reflect orientations toward 
knowing. T^s study investigates students* perceptions aTOUt scientific inquiry from both Habermasian and New 
Science TCrspecti ves using a researcher designed survey. Findings suggest students are not steeped in the Newtonian 
tradition and approach their study of science from hermeneutic andemandpatory as well as control orientations. 
Understanding and capltaliiiig on nermcneutic and emandpatory perspectives will allow us to explore with our youth 
the complexity of the universe m a non-reductionist way. 
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Flick, Lawrence B. ’ 

Complex IftstntctUm in Complex Classrooms: A Synthesis of Reseanh on Inquiry MeUnxIs and 
ExpRcd Teaching Strategies 



Sun, 23 Apt 199S 
8:30 AM 
Emerald 



Two areas of research have come to dominate the landscaw of classroom teaching. Research on teaching for Inquiry 
seeks to improve student higher order thinking skills and ^ility to apply knowled^ to divergent problems. Researen 
on effective teaching seeks to identify variables that improve teacher ability to achieve educational objectives. 
Implications from th^ two areas of research have often appeared contradictory and researchers have tended to place 
methods in competitioa This paper reviews and synthesizes literature in these areas to examine what Gooa and 
Brophy (1994) call "false dichotomies" that confuse means with ends. The synthesis of research identifies similarities 
between the two bodies of work with respect to use of concrete materials, importance of prior knowledge and 
importance of teacher knowledge of subject matter. IDifferences include assumptions about capabilities of learners, 
strategies fer remediation and specificity of objectives. The author examines the literature on the limited use of inquiry 
meth^s and proposes principles to supc>ort teacher use and adaptation of inquiry-oriented methods in a broader range 
of classroom conditions. 



Foley, Brian 

Usit^ a Knowledge Integration Approach to Teach the Pfysics of Sound 



strand 7 Mon, 24 Apr, 199S 

8:30 AM 
Portola 



Encouraging students to integrate their intuitive ideas with principles learned in schools is important in developing 
robust understanding. We repiort on a curriculum for the physics of sound designed to encourage knowledge 
integration. The subj^ domain, sound, is discussed as a novel topic in science education. The students' mtuitive ideas 
on this topic are assessed. The development of the curriculum and computer software are described. An assessment of 
the curriculum in a middle school science class is given based on student work and pre/post test scores. Results 
indicate the role of the students' coiKeptual model in analyzing everyday situations. Students with useful models had 
more success at integrating their knowledge. Implications for curriculum and software refinement are given, especially 
for the role of computers in assisting students in mental model constructioa 



Fox, JoAnna * 

Does a Summer Inds4strial/Researcb ExperietKe Make a Difference? An Application of fbe PACE 
Mode! to the GIF Program 

John R. Wlg^ns David P. Butts 



Sun, 23 Apr, 1993 
4KX) PM 
CaUtomia 



It is impossible for a teacher to help otudents see the relevance of the mathematical and science understanding of the 
classroom to their contemporary world if that teacher has never experienced those connections. The Georgia Inaustrial 
Fellowships for Teachers ts a cooperative venture designed to enhaiKe the personal experiences of teachers. From tiiat 
enhancement, it is hoped that better mathematics and science experieiKes for their students will result. The PACT model 
was used to determine the congrueiKe between what was expected from the program and the changes implemented in the 
classroom experiences of students. This report describes the results of middle and secondary science and 
mathematics teachers who participated in the 1993 summer program. By the end of the first three months of the 
1993-1994 school year, these teachers reported the effect of their access to new information during the summer were 
changes in their classroom involving usin^^ new instructional materials and new teaching strategies. While they valued 
their personal knowledge enhancement before and after the summer experience, they bebeved that other people saw less 
evidence of this change than they. Their renewed enthusiasm for teaching and opp>ortunities for linkage with "real 
world" and other teasers as resources were much above their initial expectations. 



Fraser, Barry J. 

Development and Sa^ of the Book ^Improving Science Education: International Perspectives* 
jan Harding 



Sun, 23 Apr, 1993 
10:30 AM 
Emerald 



Because of the current worldwide importance given to sdcncc education, the International Academy of Education 
commissioned a book whic^ would come to gnps with important issues and problems in science education. This 
purpo^ was accompUshed by requesting reviews of researen from distinguished specialists in science education, and 
requiring that the practical implications of the research be drawn out exjnidtly. Because no country has a monopoly 
on effective polides, practices, and research in this Held, scholars, practitioners, and consultants for chapters for this 
book have been drawn from many countries in various parts of the world. 



Freeman, John G. 

New DirecHons for Science Institutes: The Projecthased Science Experietwe 
Ronald W. Mara 



strand 3 Sun, 23 Apr, 1993 

10:30 AM 
California 



This study had dual objectives. The primary objective was to analyze aspects of the Project -Based Sdcncc (PBS) 
Spring Institute that would be transfcraolc to situations where university researchers were helping teachers adopt a 
more constructivist approach to sdcnce teaching. A secondary objective was to identify components of the institutes 
partidpants felt were most bcncfidal for them, so future institutes could bo modified. As helping teachers change, the 
means of conducting institutes must respond accordingly. The themes presented by this research suggest directions for 
such modifications. 




103 



103 



N A R S T ANNUAL MEETING 1995 



, SInmd 4 Sun, 23 Apr, 1995 

French, Jenice 2:45 pm 

CalifomU 

Teaching ami Uimiting as Empowennent AO^ ShidyJrimEUmtniary SciefKeTe(9d}€rEduiuAUm 
Thocms KobftUa«Jr 

A case study approach was selected to explore prospective elementary teachers' beliefs about empowerment and the 
distribution of power within the classroom incorporating emancipatory strategies. Seventeen women enrolled in an 
elementary science methods course participated. Data included student journal entries, interview transcripts, field 
observations and questionnaire responses. The primary unit of analysis focused on three women, while a secondary 
unit analysis centered on the entire class for breadth ana depth of analysis. Constant comparative methodology ^^ed 
data coding, revealing the core categories of knowledge, experience, and affect. The following assertions emerge horn 
the categories: (1) prospective elementary teachers who pWsonalise knowledge and imderstanding are morelikely to 
view it as empowering, (2) emancipatory strategies that are irritants to the prospective elementary teachers prompt 
reflection on knowledge and understanding, (3)^'getting to know one another" is a precursor to voice, (4) If there are 
mismatches in the role ewjectations of small group interaction, it is more likely that the women will mamtain group 
affiliation without using the renegotiation option, and (5) if the male instructor is perceived as open-minded, the more 
likely the female prospective elementary teachers will perceive an access route to Knowledge through relationships of 
reciprocity. 

^ Skruid 7 Sun, 23 Apr, 1995 

b. AiOO PM 

Portola 

Image Processing in a Science Classroom: Students* Interpretations of Images 

This report is based upon a high school physics/astronomy class in which students use image processing so^ive and 
digital images of astronomical objects, ihese tools and data are provided by the Hands on Universe Project, an 
outreach program from Lawrence Berkeley Lab to high schools. This report is part of a larger study addressing 
questions. How are these tools used in the classroom? how arc the tools and data understood by students and 
teachers? what are appropriate pedagogical goals? This report focuses on students' interpretations of astronomical 
images. We have found that students' interpretations vary widely in the ways they apply their intuitions and 
principled knowledge of science and technology. Interestingly, students seem to switch TCtw^n intuitive and 
disciplined inteipretations. A probable explanation is that the use of images draws out students' intuitions wmeh 
compete with oisciplined knowledge of science and technology. This study suggests the fruitfulness of further 
investigation into the circumstances under which students apply tneir knowledge when mterpreting images. 



Friedman, Jeffrey 



Y Stnnd 10 Mon, 24 Apr, 1995 

L, 10:30 AM 

Gold Rush A 

The Handbook cf Research in Science Teaching and Learning: A Review of the Past and a Look to the 
Future 

Ronald D. Anderson Anton E. Uwson Csd F. Ba^er Jane Butler Kahle 

The Handbook of Research on Science Teaching and Learning, published by Macmillan in 1994, is a comprehensive 
survey of science education research that assesses the significance of the research, evaluates new developments and 
examines current conflicts, controversies and issues. The volume is presented in five parts: teaching, learning problem 
solving, curriculum and context. An overview of the contents and a brief description of how the Handbook was 
conceptualized and pr<^uced will be presented by the editor. Authors of four of the nineteen chapters, each froq} a 
different section of tne Handbook will then summarize the research review presented in their chapter and will give 
their view of the direction that research in their particular area might take in the future. 



Gabel, Dorothy 



StfMid 3 Sat, 22 Apr, 1995 

Gallagher, James J, 7k>o pm 

Nevada 

Assessment Embedded in Science Teaching Learning 

Joyce Parker David Tresgust Roberta Jacobowitz Janet Uiallen 

Greg HUI 

This symposium focuses on how integrating assessment into science teaching affects teaching, learning arid cum^um at 
the mid(Se school level. Collaborating teachers and science education faculty will present ca^ studies of the many 
facets of using assessment as an integrS part of teaching. The audience will be asked to participate in the analysis of 
the data. The group will address such questions as the lo^ term effects of assessment on teaching and students' 
learning and attitudes, die instructional decisions that arc influenced by assessment, preparing shidente for their new 
role as active participants in learning and time management. The data come from two related pro)ccts. 'The first projert 
is an in-depth study of the use of ongoing assessment in a three week unit on sound for 8th Graders. The second study is 
an NSF-funded project where middle school science teachers, university science educators and scientists arc 
collaborating to understand assessment embedded in teaching. The group is building a picture of assessment that bnn^ 
together classroom teachers' thinking on effective science teaching and their perceptions of the realities of todav s 
classrooms with constructivist notions of understanding, learning and teaching and scientists' views of scientific 
literacy. 
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Gallard, Alejandro 

The Vse cfVkkotapes mui Practical Inquiry in Promoting Teacher Change 
Bradford Lewis 



Stnmd 4 S«t 22 Apr, 1995 

7:00 PM 
Oregon 



Sixty -six middle ^ade science teachers, enrolled in a three-year teacher enhancement program, were asked to videotape 
themselves teaching two lessons. This, as part of a science education research course. U^n viewing their tapes many 
teachers began to question teaching practices that were previously regarded as strong. This questioning led over 90% 
of the teachers to develop research plans designed to help them understand and change their practice. In this study we 
explore the advantages of using self-analysis of videotapes to begin the process teacher change. We also explore the 
benefits of practical inquiry as a tool for teachers to understand and change practice. 



Garcia-Bravo, William 

CiendOf Ed$4cadon y Escuekk Un Eftfoqt4e Cuiiurai 



Stnuid 9 Mon, 24 Apr, 1995 

4KK) PM 
Monterey 



A trav6s de investigaddn cualitativa con corninidades nativas andinas del suroeddente colombiano (paeces, totores y 

E Liambianos prindpalmente), viene realizandose un proceso dc "reconstruccidn'* y "rcvaloraddn" cultural indfgena. 

a investigacidn pedagdgica de un equipK) interdisciplinario de las dencias sodales y natural es ha permitido 
vislum^ar y sustentar Sgunas consideradones que deben impactar el trabajo escolar en cuanto a la enschanza de las 
dendas: El concocimiento, manejo y uso del medio ambiente por parte dc las etnias est6 determinado por su historia y 
cultura ancestral - Las formas de protceddn, conservaddn dc los recursos naturales son propias dc cad a cultura, es 
dedr no universales - Se resalta la visi6n que algtmas culturas tienen de la naturalcza y se com para con la ocddental, 
asi como las formas de educaddn y comunicaddn implidtas - Los fundamentos pedaedgicos v comunicativos para una 
educacidn ambiental y ensehanza de las dencias, deben estableccrse a partir de la relacidn particular Gocal), 
hombre-sodedad-naturaleza, es dedr la cultura e historia propias. El trabaio presenta la expericnaa de diez aftos dc 
invGstigadon-capadtaddn, resaltando la elaboraddn de textos escolares culturales para la ensehanza de las dendas 
naturafe cn escuelas indfgenas. Por otra parte, la mctodologfa dc investigadon-capadtaddn docente como un resurso 
metodol6gico que permite construir modelos educativos mSs apropiados a las condidones sodoculturales de las 
comunidaoes. 



GaskelUim 

Factors Affecting Shideni Choice of Career in Science: Gender DifferetKes ht Canadian Schoois 
Gaalen Fxickson Zhen Wang 



Sun. 23 Apr, 1995 
10:30 AM 
Crystal 



The Canadian component of the FASSIPES International project gathered data from 316 students in 14 secondary 
schools in different areas of British Columbia. Data about the students home and parental backgrounds, courses of 
study, career expectations and their reasons for and time of making career dedsions were obtained. In addiiicn data on 
their attitudes to sdence activities in school, the factors that encouraged them towards sdence and their perceived 
personality traits were also gathered. Distinct gender differences were noted in the students responses' both in regard 
of their background and ability and in their reaction to different types of sdence. This paper will outline the results 
from the Canadian study, with particular reference to the differences between male and female students. 



Gattis, Kenneth W. " 

Effectiveness of a Participatory Learning Progretmfor College Students in High-risk Science and 
Mathematics Courses 



S«t 22 Apr, 1995 
8:30 PM 
Emcrsld 



Supplemental Instruction (SI) is a model for providing mentor-student and student-student interaction to assist learning 
in large high-risk college dasses. Key elements in the SI program include the selection of competent self-motivated 
undergraduate students to service as "SI leaders" in the three weekly SI sessions; dass attendance and session 
preparation by the leaders; the program's emphasis on indirect teaching techniques such as questioning and positive 
reinforcement; regular clinical supervision of the leaders by trained mentors; fr^uent instructor endorsements of the 
program and leader; and program evaluations su^ as user surveys and grade comparisons. This study evaluated a 
semester's grade performance of 3400 students in "SI" sections of chemistry, physics and math. 873 students 
voluntarily attended at least one SI session. Attendees' course grades were signiticantly higher than nonattendees 
(.41/four-pont scale, p=.0001), although their academic preparation as measured bv SAT-Math was significantly 
lower (18 points, p=.o6oi). Academic mdex, an admissions index chiefly composed ot high school achievement, was 
virtually identical for the two groups. For attendees, there was a significant positive correlation between number of 
attendances and grade in the course (r=.19, p=.0001). 
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Gee, Carrie J. 



Strand S 



Examining tfw ConUnt Knowledge, Pedagogical Knowledge and Pedagogical Conieni Knowledge 
Preservice Elemeniarj Science Tead^ 



Mon, 24 Apr, 1995 
10:30 AM 
Suite 2401 



Michad Svec J. Leonardo Sandiez Dorothy Gabd 

The purpose of this research study was to determine whether students who selected science as their area of 
concentration for the undergraduate degree in elementary education know the appropriate sdence content, po^s 
appropriate pedagogical knowledge and exhibit pedagogical content knowledge before their s^dent teaching 
experience. Eleven research questions were developed to examine aspects of each Wpc of knowledge tiwt were 
specifically address^ in the teacher education program. Data from 15 students enrollea in a special Inter^dplinary 
sdence course were collected in four ways: (1) a LiKert Scale survey that assessed each of the thrw types of knowledge, 
(2) students' analyses of lesson plans containing correct and incorrect sdence content with appropriate and in 
appropriate pedagogical procedures, (3) a middle school field experience and, (4) laboratory exerds^. A comparison 
group of students with other areas of concentration also completed the survey and the lesson plan anaijrses. Data were 
analyzed independently by four sdence educators. Results indicated that although the sdence area of concentration 
students were somewhat able to function theoretically within the three types of knowledge, they were unable to apply 
that knowledge adequately or appropriately in real-lue teaching situations. 



Gerber, Brian L. 

Tbe Influence of an Interdisciplinary Program on Teachers" Attitudes and Understandings of 
InterreUttionsbips between Energy, Environment and Public Policy 

AnnM.Csvallo Edmund A. Mtfek JohnChiodo 



Sun, 23 Apr, 1995 
1.-00 PM 
Suite 2425 



This Study was conducted in the first two years of the Department of Energy sponsored project. Energy, Environment 
and Policy Choices: Summer Institutes for Science and Social Teachers.. Educators were involved in exp^ent^y-based 
two-weelc institutes that emphasized the interrelationships of energy, environment, economics and politics. This study 
examined the posslMe influence of the summer institutes on teachers' attitudes and opinions related to various energy 
and environm^t issues and on their xmderstandings of interrelationships between energy, environment and policy 
choices. The teachers (N = 118) were pre aini post tested on their attitudes toward energy issues using questi^airw 
from previous research aini on their xmderstandings of interrelationships between energy, environment ^d Public 
policy. Results indicated that the teachers attitudes significantly shifted toward: (u supporting technological 
development related to energy resources, (2) having greater confidence that government, industry aiul coi^mCTS were 
genuinely trying to solve energy problems and, (3) having diminished concern over the health and safety risks of cert^ 
energy resources. The teachers^ xmderstandings of the interrelationships between energy, environment and policy 
choices were enhanced such that they could formulate philosophical positions and make Informed decisions regarding 
these issues. 



Germann, Paul J. 

Empirical Analysis of Student Petformance on tbe Tasks of Asking Questions, IdenHfyhtg Variables 
and Formulating Hypotheses 
A. Louis Odom 



Sun, 23 Apr, 1995 
10:30 AM 
Suite 2425 



This descriptive studv had two purposes. The first was to extend the work of Tamir, Nussinovitz and Friedler (1982) 
to develop a research framework for encoding and analyzing students' responses to the tasks of asking questioixs, 
identifying variaKes and formulating hypotheses. Second, the research framework was used to analyze and classify 
the responses of Grade 7 students to these tasks. A performance-based assessment Instrument was used, the Alternative 
Assessment of Science Process Skills (AASPS). The topic was heat and temperature. The responses of 364 Seven* 
grade students who participated in a field test of the assessment were usra to develop the bdence Process Skills 
Inventory (SPSD, a framework for evaluating student written responses. The SPSI not only allows r^archers to 
classify student responses according to their general completeness and usefulness, but also according to the manner in 
which responses were Incomplete or not useful. Using this framework to encode student respons^, Intwater 
reliability was 82%. Seven* grade students who presumably have had Instruction in the process skills did not perform 
well on this performance-based assessment; less than Su% of the students performed successfully on any skill. 
Recommexidations for revision of the AASPS, dassroom instruction and future study are discussed. 



^ XT T T 3 Sun, 23 Apr, 1995 

Gess-Newsome, Julie &30 am 

Carmel 

The Influence Curriculum Development on Teachers ' Representations of Subject Matter Structure 

The purpose of this research was to experimentally document the influence of curriculum development work on science 
teachers^ representations of the subject matter they teach. Eighteen secondary science teachers met for eight days of 
curriculum training and wriHng, Indudlng spcdfic training in the use of the ^nchmarks. Pre and post open-eixded 
questionnaires were compared to a matched sample of non-writers. Five teachers from each group were selected for 
follow-up interviews. AU the writers (l(X)%) described their subject matter structure (SMS) of sdence as integrated in 
comparison to 45% of the control teachers. This difference was attributed to reading the Benchmarks. Curriculum 
writing caused teachers to refine their SMS, particularly in the area of content integration and ideas for dassroom 
implemcntaHon. These findings suggest the potential benefits of all teachers receiving training in the use of the 
Benchmarks arid partidpating in opportxmlties to Incorporate national reforms into their dassroom practice. Further 
research is needed in the tranSation of this knowledge Into dassroom practice. 
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Scott Undefwood WUMamCobcrn 
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Ainericans tend to assume that science is a natural part of students' culture. There is, however, widespread dianterwt 
in science. American society is increasin^y pluralistic and there are several cultural subgroups traditionally 
underrepresent^ in sdenoe. A new approaoi is for American science educators to consider the possibility that science 
is a second culture experience for many students. We thus suggest it is important for science educators to understand die 
fundamental, culturally based bdiefs about the world that students bring to class, and how these beliefs are supported 
by students' cultures; because, science education is successful only to the extent that science c^ find a niche in the 
cognitive and socio-cultural milieu of students. Reported here are newly developed ethnographic metho^ involving 
semi-structured interviews with elicitation devices based on categories derived from worldview. The interviewer, 
consistent with Bradley (1979) and Kvale (1983), asks probing questions and encourages the student to speak freely 
and at length. The interviews are audiotape, transcribed ana coded. The coded transcriptions are used to map the 
qualitativSv different conceptualizations of nature, relationship to nature, classification of nature, and causality. 
This type of research suggests a different view of scientific literacy which is examined in the report. 



Giddings, Geoffrey J. 

Moih'atianai Patterm andlmtruciUmal in Science Classrooms in Australian Sdfools 



Mon, 24 Apr, 199$ 
4:00 PM 
Wuhtngton 



Bnicc G. Waldrip 

This paper describes: (1) the adaptation and development of two instruments for assessing students' motivational 
profile and preferred instructional strategies, (2) reports comprehensive validation information for a sample of 15(X) 
mnior and senior high school students in Australian Science classrooms across a range of subjects (General Sdcnce, 
biology, l^ysics), and (3) reports several findings from these studies relating to the link between motivational profiles 
of stuaents and &eir preferred instructional strategies. Distribution of students across grades, gender and subjects 
according to their motwational profile were determined for both samples of students. A regression t^nique was used 
to probe the relationship between students' motivational traits and their preferences for various instructional 
strategies. Over half (54%) of the students tested revealed a motivational profile dominated by one (31%) or two (23%) 
traits. Some of Ae motivational profiles varied remarkably from Grade 8 through to Grade 11. An examination of 
motivational traits by gender, revealed a consistent pattern across schools and subjects. The study confirmed the 
vali^ty and reliability of the motivational scales and tne instructional inventory in the setting of Australian schools. 



Gilmer, Penny " 

Bridging the Gap between the Beliefs and Practices of College Biology Teachers and the 
Science^related Needs qf Protective Elementary Teachers 

Hedy Moscovfd Sue Mattson Kenneth ToUn 



Mon, 24 Apr, 1995 
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This investigation studies the teaching and learning in a course that was designed to meet the needs of prospective 
elementary teachers. The study focused on the teazling and associated learning by a college Biology Professor with 
severad teaching awards who ty^cally teaches Biology majors. His teaching methods were based on lecturing cou^W 
with some Innovative laWatories. He did not acClress students' prior knowledge or their motivation to learn. The 
students were a^d to communicate what they id not understand because of the power that the professor had on th^ 
grades and because of a fear of "looking stupid". The study suggests that proHcms can occur when teachers do not take 
account of the goals of learners when they plan, implement and assess student performance in a course designed for 
prospe^ve elementary teachers. Close attention needs to be directed toward the role of discourse in bridging the gap 
Dctween the extant knowledge of students and the understandings intended by the instructor. Special attention needs to 
be given toward the problems ^nese students have in making sense of sdenoe. 
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Ginns, Ian 

Preservice Teadsers* Perf(mmance on a Projectile Motion Teaching Sequettce: Research into Practice 



Sat, 22 Apr, 199$ 
8:30 PM 
Emerald 



James Watters 

The purpose of the study was to analyze the effects of the implementation of a teaching sequence on preseryice 
elementary teasers' understandings of projectile motion. The structure of the teaching sequerKe, based on previous 
researdi finings, comprised a series of pen-and-paper and video clip projectile motion problems. The sequence was 
punctuated with flexible time intervals which enabled students to predict possible outcomes assodated with each 
problem, explain their reasons for making relevant predictions, and linally, to review and reflect on each stage of the 
learning experience. Implementation of the teaching sequence occurred within the typical constrdnts of any university 
course, ihc results in^cated that most student's unaerstaiKUnra of projectile motion changed during engagement in the 
teaching sequence. This effect was particularly noticeable with students who initially held naive views of projectile 
motion. The implications of the results for preservice teacher education are examined. 
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Ginossar, Shlomit "" 

'Withdrawing the Taboo Regarding Anthropomorphism and Teleology in Biology Education: 
Heretical SuggesHom 

Anat Zohar 



Suiw 23 Apr, 199S 
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Biology educators are often concerned that teleological and anthropomorphism (TEL/ ANT) formulations may confuse 
students by supplanting explanations in tenas of causal mechanisms. The purpose of this study was to investigate the 
impact of a bmlogy textbook that contains numerous (TEL /ANT) formulations. This textbook was used in six 
experimental Gra<fe 11 classes. Four additional classes were selected as a comparison group. Altogether, 142 studerits 
participated in this study. The results indicate that the use of a (TEL/ ANT) textbook is not followed by an increase in 
students' application of (TEL/ ANT) formulations and/or explanations. Students' reflections upon theu* own learning 
processes testify that (TEL/ ANT) formulations do indeed nave heuristic value. This study, therefore, shows that 
allowing the use of (TEL /ANT) formulations, may indeed have pedagogical value, with no nectary risk to students' 
accurate scientific thinking. It is suggested that (TEL /ANT) formulations can become a legitimate part of Biology 
education. 



strand 6 Tue, 25 Apr. 1995 
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A Profile ofUndergnuiuale Women Considering Graduate Study in ScietKe 

An open-ended survey was used to identify critical attributes of female undergraduates who are considering graduate 
study in science. Eignty-two completed surveys were analyzed using cjuahtative techniques. Most of the women 
receiv^ encouragement from family, friends or faculty, but very little guidance is actually available to th^e women. 
The need for mentors is implied and actually stated. Aoout 2/5 of them did not decide to study science until after high 
school, indicating that talented women can be recruited into the sciences during college years. Respondents have a 
realistic view of the gender-neutral rewards and challenges assodated with scientific research careers. Qiallenges 
specific to women are balancing family and career and being a women in a male dominated field. Rewards for women 
were the ability to 1^ a role model for other women and to wiow you have achieved despite the barriers that exist for 
women. 
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Goldberg, Fred 

hitermediate States and Poweffid Ideas: Learning about Image Formation 
Sharon Bendall 
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Through prior research we have identified some potential intermediate states of learning that could facilitate students' 
und' standing of the entire image formation process. We have incorporated these stales into a conceptual model of 
geor. :?trical optics that we help students develop in a physics course for prospective elementary teachers. The model 
consists of a set of powerful ideas that are verbal and diagrammatic representations of formal plwsics ideas. 
Classroom activities to help promote development of the model include working with locally develops interactive 
multimedia programs ana tne writing and collaborative peer evaluation of comprehensive explanations of novel 
phenomena. The computer programs encourage meaningful conversations between students and enable students to 
represent their ongoing ideas about light symbolically on the screen. The writing/ evaluation activities seem to help 
students make connecnons between ideas and promote the critical evaluation of alternative ideas. The total learning 
environment has resulted in significant gains in students' ability to explain novel optical phenomena in terms of the 
powerful ideas. 



Good, Ron 

Project 2061 Research Blueprint 

Charies Anderson Kathleen Fisher 

Norman Ledenmii James Shymansky 
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Dorothy Gabel Urry Yore 

James Wandersee 



At a two -day meeting (April 8-9, 1994) in New Oleans 25 science educators, mathematics educators, sodal studies 
educators and Project 2061 staff met to discuss the proposed Research Blueprint. The Research Blueprint is intended to 
identify and encourage systematic inquiry needed to ensure informed decision making that will lead to the kind of 
science literacy for all Americans envisioned by Project 2061. This symposium will involve the panel members and the 
audience in discussions of current actions and proposed plans related to the Research Blueprint and implications of 
coordinated, interdisciplinary research efforts for NARST. 
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Grewal, Joe 

Exploring At Potential of Ms4ltimedia in Teaching Intermediate SciefKe 
Refce Famgher 
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This study was an investigation of the potential of multimedia in improving the teaching and learning environment of an 
intermediate science class. The control group had the unit of instruction presented via traditions teaching methods 
induing lecture, demc. ;tration, lab work and group activities. The experimental group was presented with the same 
unit using a muldmedia approacii. The multimedia consisted of an interactive video system (IV), a computer, a liquid 
crystal diisplay (LCD), an overhead projector and a Hypertext authoring tool called HyperCard. This study showed 
that it ispossiHe to impact student attitudes towards saence in a positive manner through the use of multimedia and IV. 
The stuefents found the visual nature of the use of multimedia presentations very appealing. The instructor found this 
method of instruction to be a valuable resource in motivating students to learn. He found that the visuals were 
especially use^l in stimulating students to ask questions, participate in class discussions and to reinforce concepts 
presented in dass. While the use of multimedia resulted in more positive student attitudes, it did not produce 
significantly greater achievement gains. 



Griffin, Janette 

Scbool-Musetm Learring: Integrating New Approacbei 
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Museums and sdence centres are recogiUzed as powerful learning environments. A preliminary study in Australia 
indicated, however, that structures imposed by teachers on school-museum visits impeded learning. Neither teachers 
nor students exhibited dear understanding of the purposes, uses or benefits of museums as learning enviroriments. 
These results were integrated with research findings on children's learning in sdence, exemplary teaching practices and 
"natural" learning behaviours in museums, to develop learning approadies for "formal" groups in informal settings. 
Trials with elementary grades indicate a substantial change in attimdes and learning by students and new insights to 
learning in informal settings by teachers. 



Griffiths, Alan 

High School Sludenti* Views about the Meaning of Technology 
Ntncy P»sson9-Heath 
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A representative sample of 26 high school students were interviewed individually to determine their understanding of 
the meaning of technology and ot differences between sdence and technology. Questions solidted students' knowledge 
of examples of sdence and technology; their knowledge of activities assodated with each of these fields and the 
purooses of each; relationships between sdence, technology and sodety; characteristics of sdentists and technologists 
andstudents' sources of information about each field. Although most students had a good understanding of the general 
purposes of both sdence and technology, they were less clear about differences between the products of these fields. 
Most of the students telieved erroneously either that, without sdence, technology would not exist or that sdence and 
technology were one and the same thing. Students' stereotypes of typical scientists were similar to those identified 
elsewhere in the literature, but no consistent view of technologists was proposed. Students believed in a democratic 
model of decision making with respect to issues relating to the application of sdence and technology in everyday life. 



Grimes, Katheryn 

The Influence qf a Comtructitfistbased Etemertary Science Curriculim on Al-risk Students 
Rkhard R. Powell 



Tuc, 25 Apr, 1995 
IKK) PM 
Emerald 



This study explored ho w a constructivist - based elementary sdence curriculum, which was called Sdence Museum and 
Instructional Laboratory for the Environment (SMILE), fostered at-risk students' personal construction of sdence 
knowledge and how this construction affected students' self-worth and personal autonomy for learning science. 
Conducted over an entire school year and using partidpant observation and case study methods, data were gathered 
from seventeen at-risk Grade 5 students who actively partidpated in SMILE. . Data, which consisted of classroom 
observations, student Interviews, field notes and reflective journals maintained by the researchers, were analyzed 
using the constant comparative method. Rve themes emerged during data analysis: partidpation in sdence activities, 
students-as-sdence-teadiers, student self-worth, student autonomy in learning sdence and student empowerment. From 
these themes a set of working hypotheses were developed and implications for developing constructivist elementary 
sdeiKe curricula were drawn. 
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Grynkewich, Linda C "" 

A Study of At Relationsbipt Botwton Studont Ltamhtg StyU and Petformanc* in Introductory 
CoOege Cbemhtiy 



Sufv 25 Api^ 1995 
2:45 PM 
Ore^n 



Ronald Simpson Darwin Smith 

The purpose of dds study was to explore the relatioashlps between stv ^ it learning style as measured by the Hanson & 
Silver Learning Style Inventory and the performance of students ir..iioring in saence or sdence-r elated areas while 
enrolled in introductory college diemistnr. The study was both qualitative and quantitative in nature. The qualitative 
aspect consisted of a case study and a foUow-up study. The quantitative aspect involved 176 participants. There was 
a si griif leant difference at the .0001 level between the performance of diff^ent types of learners. Tliere was also a 
significant difference between the performance of "feeling" students and "thuucing" students. The qualita^e 
interviews delve into the identificalicn of how students with particular learning styles pm-ceive this phenomenon. Tlw 
implications included diat learning style theory could shed light upon the more than 40% attrition rate between the 
freshman and sophomore years for students majoring in the sciences. 



Guo,Chomg-Jee 

Practicabmy of ComtrucHtia Approaches #w Science Teaching: A Case Sttufy (fSix Science Teachers 
in Taiwan 



Sat, 22 Apr, 1995 
8d0 PM 
Emerald 



WU'Hslung Chlang Md-Ung Chen Chun-Yiuui Wang 

Practicability of constructivist approaches in science teaching was studied, based on qualitative data obtained from 
case records of six science teachers participating in a cooperative researdi study. The data sources included written 
documents, interviews, recordings of research group meetings, and classroom observations. Results from this study 
indicated that science teadiers tended to hold to their own wliefs and matters of concerns and were willing to use 
constructivist arp*"'aches only electively. It was noted that considerable effort must be made in order for science 
teachers to develop a better understanding of and belief in constructivism and to be familiar with a variety of pertin^t 
instructional strategies. The practicability and eff^tiveness of constructivist teaching were found to be influenced by 
factor^ such as stud^ts' study skills, evuuation system and school and parents' supports for and faith in the science 
teachers. Rnally, Implications of the research findings to science teacher education were also discussed. 



^ Stnnd 4 Sun, 23 Apc, 1995 
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An Expioration of the Interplay between Preservice Teachers' Existing Science Knowledge and 
Constructivist Instructional Strategies 

Patridft M. RowcU 

The purpose of this study was to explore the question: How can we help elementary preservice teachers develop their 
understanding of concep^al science in a way in which their existing knowledge is valued and included in the 
instructional strategies? ^e 85 preservice teachers participated in a four to five week (three hours per week) course 
experience in either Weaiher or Electridty. Study data were assembled from two surveys, dally v^tten reflecticro, 
examination questions and semi-structured interviews. Participants identified a number of obstacles to meaningful 
learning whiA related to the Influence of their existing knowledge upon learning public science. We present these 
obstacles and discuss how Instructors of science curriculum courses might respond to the challenge of scaffolding 
inquiry into subject matter content. 
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Preservice and Inservice Elementary Teachers' Classroom Experiences with SciencelMatbematics 
hUegyation 
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Mavb KeUey 

The purpose of the study was to investigate the process of implementing sdence/mathematlcs integration from the 
perspeenves of preservice and inservice elmentary teachers. Tcadier perceptions of what made a difference during the 
dassroom implOTentation process were of primary importance. Two preservice elementary teachers were paired with 
two elementary dassroom teachers. Over a three month period, each preservioe/inservice teaching pair plarmed a 
three to four week inflated sdence/mathematics experience for the dassroom. Sources of data for the study IxKluded: 
teacher journal, dassroom observations and audio-taped teacher interviews at the end of the Integration experience. 
The findings in^cated that conceptual depth and conceptual connectedness of the sdence/mathemahes integranon were 
closely assodated with teacher conceptions of the nature of science and mathematics as related to curriculum. 
Teaching experience and familiarity witn local curriculum were less powerful influences. 



Haack, Constance 

Textbook and Laboratory Centered Lessons: The Relatiombip to Development and Use of Scientific 
Models 



S«l, 22 Apr, 1995 
8:30 PM 
Emcmld 



The purpose of this study was to examine the ways In which high school students developed and used sdentific models 
related to kinematics and Newton's laws. Four students engaged In a two-wcek session in which the lessons were 
textbook centered and In a two-wcek session in which the lessons were laboratory centered. Students showed a 
greater tendency to relate problems to concrete models during the laboratory centered Icssotw. In both cases the 
students genersilly tried to find a formula to fit the given variables. 
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Hackling, Mark W. ' 

The Devthpm«nl(^ScietKehu»sUg^aionSMblorougf>ElemttUary, Secondary and Tertiary Science 
Education 



Mon, 24 Apr, 1995 
S:30 AM 
Nevada 



Patrick J. Garnett 

This paper reports on a study that compares the performance of Australian elementary, jvinior and ^nior high school 
students, university students and e)yert research scientists on a practical, laboratory-rasw, science investigation task. 
C)ata revealed limitations in the wort of the school students and provided insights into the development and nature of 
expertise In science investigation skills. Recommendations are made for modification of school and university 
laboratory work to more effectively develop expertise in science investigation skills. 



Hagelin, Linda B. 

Student VfuiersUmdhtgcfSeUcled Science Cof^cepis Related to Water 
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Karen Reynolds 

Recent findings regarding the understanding of how students learn concepts in science have revealed a high occurrence 
and persistence of misconceptions that students bring into the sdence aassroom. The purpose of this study was to 
explore and document patterns of student understanding of sdcnce concepts dealing with water, particularly In 
predicting behavior and mterpreting observations of two water solutions of different density. Students from the fourth, 
sixth andeighth grades were given a paper and pencil assessment test accompanied by a video taped demonstration. 
The test asked for ejmlanations of the students' iaeas in their own words. The results of this test indicate differences in 
student ideas, which characterized each grade level studied, about the behavior of two water solutions of different 
weight or density. Classroom implications are presented that indicate the importance of teacher recognition of the ideas 
students bring into the classroom. In addition, the effectiveness of a video based assessment instrument was 
demonstrated. 



Hallenbeck. Mark J. 

Integrating Science and Literacy: An AB-Scbool Focm on Oral Discourse 

Langtktge 

Edward L Smith 
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This presentation is based on work being carried out in a Professional Development Scht^l, an elementary school in 
whicn teachers and university faculty and graduate students collaborate in on-going projects over a period of years. 
After three years of exploration, the focus was redefined as the integration of science and literacy with an emphasis on 
oral discourse. Drawing on relevant literature, classroom practice and reflection on our own conversations about 
science phenomena, we identified a set of oral discourse 'components' such as making claims, supporting claims with 
reasons and evidence, asking clarifying questions and encouraging others' contributions. Teachers attempted to 
address these components in units rdated to the theme 'Changes in Matter.' We developed an cpproach involving video 
taping of small group problems solving activities as a basis for assessing children's oral discourse competence. 
Teacmng strategies that could enhance use of literacy components and the quality of discourse were identified. 
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Modeling Instruction in Physics 
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Models occupy the content core of physics, and modeling is a major process for constructing and employing physics 
knowledge. A model is characterized by its domain, content, environment, structure and organization. Problem solving 
is a s<hematic modeling process consisting of model section, construction, validation, anaWsis and deployment. High 
school and college students who were trained in the US and Lebanon to follow a mocfeling approach for solving 
mechanics problems were significantly: (a) better problem solvers than their control peers, (b; more successful in 
changing their lay conceptions abut the motion of physical objects, and (c) higher achievers in their formal physics 
courses. 



Hameyer, Uwe 

Performance Assessmetd of Higher Order Thinking SkUb in Elementary School Science: WbatDoWe 
Measure? 

Jurgen Biumert Robert H. Evans 



Sun, 23 Apc 1995 
4:00 PM 
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A constructivist perspective suggests a revision of current assessment technology to include the direct assessment of 
complex performance through such means as portfolios, open-ended questions arid hands-on experiments. This study 
helps to darify just what suai performance items are actudly measuring. We used a detailed process analy.sls of items 
designed to assess high^ order thinking skills to identify several subprocesses in the performance tasks which would 
require similar as weB as dissimilar abilities for solution. It was found that a ^neralTactor model did not fit the data 
and that the skills covered by the subtask were confounded with the task-shells. Our performance tasks measured 
different thinM than sdence achievement items and did not converge with complex problem solving tasks. Serious 
reliability pr^Iems were created by variability between subtasks and tasks. The results showed that the main 
problem Ucs in ^ complexity of ^ demands of authentic performance tasks. The subtasks seem to be embedded into the 
spcdfic task -shells so mat they are hardly transferable. 





Ill 



N A R S T ANNUAL MEETING 1995 
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MaUtysUm St$4dent Teacbert* Conception <jf Ae Nature of Science 
/Airidt Isimi] 
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The purpose of this study was to investigate the preservice secondary school teachers' views and beliefs about the 
nature of science througn their operative definitions of science. Seventy-eight participants were involved in the 
qualitative study. Results indicated that the preservice teachers have an incomplete view of the nature of science and 
are insecure about the suggested teaching strategies as well as the science process skills or the scientific method itself. 



Hammond, Roselyn Brown 

Educating in a Biology Classroom: A Coherent Approach to Teachhtg, Curriculum^ Learning and 
Gopemance 
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A descriptive case study approach was used in examining the commonplaces of curriculum, teaching learning and 
governance in two sections of a freshman college Biology course. Vee analysis, concept mapping and interviews along 
with numerous other technufues were used. The research was based on Go win's Theojy Educating, Novak* s V^ry 
of Meanin^l Concept Learning and the AusuhellNox?ak Theory of Cognitive Assimilation Learning. Vee Analysis was 
used to s^ect and logically arrange the curriculum based on the theories, to prepare lesson plans and to evaluate 
learning. Basic concepts of Biology were identified using Vee analysis of the disciplines and often using Primary source 
matcri&. Vee analysis and concept mapping were routinely used by students to help them learn concepts and to enable 
them to gain insights into their own feaming and self-governance. The study was conducted for a period of one 
semester. The usenilness of the techniques, as well as the applicability of the theories were effectively demonstrated. 
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The Determinants of Ohio Teachers* Mentions to Implement the State Science Model into Their 
Classroom iminsetion 
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The purpose of this study was to determine the factors influencing Ohio teachers' intentions to implement the four 
strands of the Ohio Science Model (inquiry, knowledge, conditions and applications) into their classroom instruction. 
Ajzen and Madden's (1985) Theory of Planned Behaviour was used to examine the influence of three primary 
constructs (altitude toward the behaviour, subjective norm and perceived behavioural control) on teachers; intentions 
to engage in the targeted behaviours. The teachers' salient b^efs for each of the primary constructs were further 
examined to determme their degree of contribution. Differences between various teacher populations for both intent 
and the three primary constructs were also investigated. The data were obtained using survey research (N = 800) Ohio 
teachers, randomly selected and stratified by grade level and state region). Backward solution multiple regression and 
ANOVA techniques were used for statistical analyses. Results indicated that the attitude toward the behaviour 
construct held the greatest Influence on Ohio teachers' intent to implement all four strands of the science model; several 
salient beliefs for each of the three constructs significantly contribute to the constructs; and significant differences exist 
between various teacher populations for both Intent and the three constructs. 



Harrison, Allan G. 

Changing Student Understanding of and Attitudes to Physics duHng the Learning of Heat and 
Temperature Using an Inquiry Approach 

DItnc Grsysoii 
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This paper describes the cognitive and effective changes to student thinking that cxcurred during a Grade 1 1 study of 
heat ana temperature. The mstruction utilised an inquiry approach coupleci with concept substitution strategies aimed 
at restructurmjg alternative conceptions identified using pretests. Constructivist stances were employed in both the 
teaching and the research. Qualitative data in the form of frequent teaching transcripts, complete student portfolios 
including concept maps plus teacher/researcher observations and reflections were collected anci interpreted to generate 
student case studies. In depth examination of the students' prior, formative and final conceptions showed that during 
this unit the students accepted greater responsibility for their learning, were willing to take cognitive ri^ and became 
more rigorous and critical in both written and verbal problem solving. The students' initial conceptual frameworks 
were undifferentiated with respect to heat and temperature. The course's activities and concomitant use of concept 
substitution differentiated these concepts and integrated them into a more acceptable form in a significant number of 
cases. A number of students also demonstrated affective and epistemological changes. 



Harrison, Christine 

DettlopHtg an im*t CuMurt Ih Nigerian CoUegtt of Educa 'on 



Strand 4 Mon, 24 Apr, 1995 

10:30 AM 
Cold Ruah • 



This paper examines the constraints, compromises and successes in fostering an Inservice teacher education (INSET) 
culture within and between Integrated Saence departments in Colleges of ^ucation in the northern part of Nigeria. 
These colleges have been involved in a five year funded initiative designed to improve the teaching of saence at Junior 
Swondary level and delivered by enhancing the skills and knowledge of the lectures who train tne science teachers. 
Some of tne factors which influence how the skills and information are spread through the college departments and how 
these reach the existing teaching profession will be considered in detail. An important facet of this work hinges on 
strategies which engender sustainability and this suggests that an important step in ensuring project continuation 
beyond its funding stage is the development of a sharedi mset culture within a participating establishment. 
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Haury, David L. 

St$ufy €f aFiMiktelopedMoiklf , Sdent^ Inquiry 



Stnnd 2 Mon, 24 Apr, 199S 

4iK) PM 
Suite 2601 



A simple model of scientific inquiry was developed using non-technical language. One group of elementary school 
teachers was introduced to the model during a two-week summer institute where the model was used in conjunction 
with activity-based approaches to teaching. Participants applied the model in planning and facilitating activities for 
children enrolled in a summer camp. Another group of teachers was introduced to the model during a series of 
workshops for teachers and principals. The mod^ was introduced as the central heuristic for designing and 
developing science lessons and units of study. A survey was conducted two years after the most recent summer 
institute, ihe purpose of the survey was to determine: (1) me extent to which the model was understood, (2) the degree 
to which it was being used to plan and implement instructions, and (3) the extent to which it facilitates d^esired ef^kts 
among students. &rvey results provide evidence that; (1) the model is well understood by most teachers and 
facilitates an understanding of the nature of inquiry, (2) the model facilitates and activity -bas^, inquiry-oriented 
approach to science teaching, and (3) teachers report that students are reacting favourably to instruction ba^ on the 
modd. 



Haussler, Peter 

An IniervetUkm Shidy to Enhance Interest and Performance of Giris in Physics Classes 
Lore Hoffman 



Mon, 24 Apr, 199S 
2:30 PM 
Suite 2601 



Particularly in the so called "hard" science subjec.'s the siapposedly equal treatment offered by coeducation in schools 
proves to to, on closed inspection, an extremely .subtle form of unequal treatment. The syllabus and the modes of 
behavior of both male and female teachers are mairly influenced by the interests, knowledge and abilities of the boys. 
An intervention project aimed at givi^ gjrls a better chance in science was carried out focusing on the initial courses of 
Physics on seconda ’y level I (Grade 7). Three aspects of innovation were involved: (1) development of new teaching 
units and material based on empirical results on the specific interests, experiences and abilities of girls, (2) 
development of stra egies to check ones' own (teacher's) classroom beha^dor and, (3) alternating single sex with 
coeducational teaching vs. coeducational teaching only. The effects of the intervention measures are evaluated in a 
longitudinal design, (iender specific differences in interest and achievement in physics will be discussed depending on 
personality characteristics and classroom characteristics as well as the developed curriculum and its motivational 
impact. 



Hayes, Michael T. 

Currietdum in CorfHch Ideology and the Differentiation of Classroom Science Knowledge 



Mon, 24 Apr, 1995 
2:30 PM 
Monterey 



This rescarcli investigated the relationship between the science curriculum, ideology and differentiated classroom 
science knowledge in four classrooms situated in schools with very different student aemographics. The curriculum, 
which includes written materials, teachers' pedagogical content knowledge and pedagogical knowledge, was 
investigated using naturalistic ethnographic methods. The results from this study suggest that the link between ideology 
and a mfferentiated science curriculum is much more complex and contradictory than previously suggested. While the 
curriculum was differentiated based on the ethnic and socio-economic composition of students in the school, there were 
a range of conflicting ideologies reflected in those curricula. Teachers are aware of, and juggle numerous ideologies, 
such as social contrS and participatory democratic, as they prepare the curriculum for their students aavi present it 
during classroom activities. The result is a science curriculum that represents schooling's historical development as 
organi^tions of social control, as well as institutions devoted to democratic ideals. 



Hazelwood^ Constanza ’ 

Hablando Sohre Ciendas: Perspectivas de Hispanas Sobre Identidad^ Ciencia Escolar y el 
Conocimiento denlffico 



Mon, 24 Apr, 1995 
4K)0 PM 
Monterey 



El prop6sito de este estudio fu6 explorar el problema de la partidpad6n en la denda escolar desde la perspectiva de 
un grupo de adolescentes de origen Hlspano. Las partidpantes fueron selecdonadas con base en diversos enterios: su 
origen ^tnico, sexo, edad y vinculad6n con las escuela. Las experiendas de estas J6venes fueron articuladas de forma 
oral durante entrevlstas, di^logos y conversadones entre las partidpantes y la investigadora prindpal. Algunas 
participantes se expresaron enTorma esaita a travds de diarios. La coleca6n de relatos que sirve como foco de 
discusion y an&lisis de este articulo, dirige nuestra atend6n hacia las formas de identidad uq fadlitan o impiden el 
acceso al conocimiento dentifico y a la partidpad6n en la denda escolar. 



Hazelwood, Constanza 

Talking about Science: Perspectives of Hispanics about Identity, School Science and Scientific 
Knowledge 

English presentation of the topic above. 



Sun, 23 Apr, 1995 
i:30 AM 
EmcruM 
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Hedgepeth, David J. 

it Comparison Study of Ibe Learning Cyde and a Traditional Instructional Sequence in Teaching an 
Eigbtif Grade Science Topic 

Dennis W. Sunal 



22 Apr. 199S 
8:30 PM 
Emerald 



The purpose of this study was to compare student leaminc in two different types of instruction. Three eighth grade 
classroom teachers and 180 students participated in one senool setting. Each teacher taught a unit on the same topic, 
"weather", in two different ways: tne learning cycle, and a traditional textbook approach. Teachers were given 
training on the learning cyde approach and were provided with lesson plans which were designed to be consistent 
with conceptual change theories. The classes were monitored to determine whether different classes were receiving 
different forms of instruction. Students were given pre • and post- tests on content knowledge, textbook chapter tests 
and developmental tests to determine whether they were concrete, formal or transitional learners. Student Interviews 
and extensive classroom observations also provided a qualitative component of data. The results indicate that 
students learn differently in the two instructional formats and the two are not equivalent. Students who were able to 
answer questions regaraing concepts during interviews may still not do vyell on literal tests. Also, the teachers who 
had less experience in teaoiing earth science topics had more difficulty in applying the learning cycle/conceptual 
change model 



Helms, Jenifer V. "" 

WZmi/'s so special about Science? How Sbe Secondary Science Teachers View he Nature of Science 



Tuc, 25 Apr, 1995 
8:30 AM 
California 



This Study explores sbe experienced high schcwl science teachers' perspectives on contemporary issues about the nature 
of science and their meaning for science instruction. Over the course of eight months, the teachers acted as a "critical 
community" — reading, discussing and critiquing selected works from the current science studies literature in light of 
their teaching. I investigated how their views about the nature of science took shape within a collaborative group 
setting and what curricular materials they produced based on their readings and conversations. Preliminary analysis 
of the data reveal that their discussions invariably cycled back to the problem of demarcations: what's so special 
about science? Discussion of topics such as, the role of science related social issues in science, the extent to which 
gendc! makes a significant difference in the doing of science, whether or not the scientific method exists and the nature of 
scientific progress, helped the teachers clarify for themselves, what they felt made science stand out from other 
disciplines, m this paper, 1 descrite how this issue of defining the "essence" of science evolved in the teachers' 
conversations and their classroom practice. 



Henderson, David G. " 

Gender Differences in Biology StudetUs ' Perceptions of Actual cmd Preferred Learning Environments 
Darrell L Rsher BarryJ. Fraser 



Mon, 24 Apr, 1995 
10:30 AM 
Nevada 



This study of senior high school Biology students investigated gender differences in students' perceptions of actual and 
preferred classroom and latoratory learning environments, as measured by the QuesHonytatre on teacher Interaction 
(QTI) and the Science Laboratory Environment Inventory (SLEl). Also magnitudes of the gender differences in learning 
environment perceptions were compared with those in students' cognitive achievement, practical performance and 
attitudinal outcomes. The 489 students in 28 Biology classes responded to the actual and ideal forms of the QTI and the 
actual and preferred forms of the SLEI. Student attitudes were assessed with scales adapted from the Test Of 
Science-related Attitudes. Each student's performance on the end-of-year examination was used as a measure of 
cognitive achievement and practical tests based on the Practical Test Assessment Inventory were used as a measure of 
students' practical skills. (Jender differences i^ere investigated using a series of one-way multivariate analy^. 
Results of previous studies were replicated in that female students were found to perceive a more positive learning 
environment than did males, but gender differences were not apparent in any of the three outcome measures. 



Henning, Elizabeth " 

A Vygotskian Perspective on Discourse in a Setentb Grade Sciettce Class in an Vrboft South ^can 
School 

Johan Straa5$ 



Sun, 23 Apr, 1995 
8:30 AM 
Ongon 



The research reported in this paper was aimed at analysing classroom discourse from a Vygotsklan-Bakhtinian 
perspective. A Grade 7 Science cfaM was observed and fieldnoted over a six month period and the video recorded 
lesson referred to In detail was recorded mid-way through this time. The school is a state school which Is situated in a 
previously segregated urban living area (Soweto) where mostly Black South Africans reside. The teacher holds a 
degree and a mploma in education and she and the students speak English as a third or fourth language. The analysis of 
classroom discourse revealed distinct regularities as well as some discrepant items. The most pervasive of the recurring 
discourse events was the teacher's own register of scientific concepts which was flexible and not decontextualised. She 
was not rigidly formalised in her management of classroom discourse and appeared to ventuie beyond what Wertsch 
(1993) describes as "sign, type-sign type relationships" of literal meanings. As an African woman, she showed 
sufficient sensitivity to me sodo-cultural discourse needs of the students and allowed for a perspective of life history 
and societal Influence to be accommodated in the lesson, which otherwise proceeded mostly linearly. 
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Henson, Stanley J- 

Tbe RekUiambip between Preservice Elementary Science Teachers* Efficacy and Methods of 
Instruction during Student Teaching 



Tttc, 25 Apr, 1995 
1.-00 PM 
Emcnid 



The purpose of this study was to investigate relationship* between peservice elementary teachers efficacy belief that 
science learning can be influenced by effective leaching and by their own self efficacy using three teaching methods. The 
34 partidp>ants were given the Efncacy Belief Instrument tor Elementary Science Teachers and were asked to rate 
themselves on their ability to teach science by three teaching methods, PfcT, Inquiry and Advance Organizers, The 
particip>ants were administered the instruments before and after their twelve weeks of student teaching. The Pearson 
rarrelation coefficients were used to find any significant relationships. Results indicate sig^icance or efficacy belief 
that the effective use of inquiry could Influence science learning at the beginning of their student teaching. Post 
evaluation results indicated the use of Advanced Organizers caused student teachers to be more confident in teaching 
science rather than the use of the inquiry or PET (MadeliJie Hunter) methods of teaching. 



Hestenes, David 

Schematic Stnicitir^ cf Scientific Concepts: The Case of Physics 
Ibrahim A. Halloun 



Strand 8 Tue, 25 Apr, 1995 

&30 AM 
California 



Schematism is popx>sed as an eplstempological framework for describing the structure of knowledge in various 
sciences. Accordingly, a concept may be comprehensively defined in a scientific theory by a generic set of descriptore 
that includes: (1) correspondent rules which determine what the concept can represent, i2)associations which relate this 
particular concept to other concepts, (3) quantification laws and rules which establish how the concept can be 
measured and oprated with, (4) semantic rules which state how the concept can be communicated and interpreted, 
and(5) application rules which regulate how the concept c^n be employed in constructing and using scienHfic 
knowledge. The concept of force is presented accordingly for illustration. 



Hewson, Peter W, 

Teaching wHbSt'ulents* Ideas inMind 

Beveriey Bell NelU Gflme&lnlTofmsiiil Gertnide Hennessey 



Strand 1 Mon, 24 Apr, 1995 

10:30 AM 
Redwood 



Aletu Zletsman 



This interactive symposium addresses the question: How should teaching adapt in order to take account of students' 
ideas, students' triini^g? Its goal will be to develop, if possible, areas of consensus in the process of answering the 
question. As many pope have investigated the implicanons of the diversity of students' ideas and way of thinking, 
^ver^ issues have emerged as being significant indicators of teaching change. These include teadier and student roles, 
teaching sequences, student metacogninon and the nature of the curriculum. While at some levels there is a degree of 
unaniimty about die significance of these issues, at other levels much still remains to be done to explore their 
implications. The symposium participants have all conducted research in this area, although from different 
prspectives, at different grade levels and in different content areas. 



Hildebrand, Gaell 

ReiiewingGender and Science Education via Mtdtipile Frames of Reference 



strand 4 Sun, 23 Apiv 1995 

8:30 AM 
Stiilc 2401 



This paper uses a metaphor, that of spectacle frames, to contend that multiple "frames of reference" can he employed to 
examine gender and saence education research. When using alternative frames of reference the same objects, madents 
or practices will be prcelved, interpreted and constructed differently. This papr maps the shifting pttems 
research over the last fifteen years re/ viewing them through the following three sets of feminist lenses: access ^d 
equity Gink^ with liberal feminism); inclusiveness and valuing girls' women's exprlence (drawing on radical 
feminism); and critiadly examining and challen^g the paradigms (using the tools from pstmodein and post^stnictural 
feminisms). For example, research undertaken from the first frame of rrterence, which appars to be the most common 
and the view selected by most new workers in the field, takes the "malestream" as both ^e measuring slide and the go^. 
Examples of research which use each frame of reference are re/ viewed. The contention is that no one prspective is 
"righr in all contexts, for aJl pople, and that deliberately locating oneself in an alternative frame of reference enables 
new issues, strategies and dilemmas to be viewed. 



Hobden, Paul 

The Role of Routine Problem Tasks in the Teaching cf Physical Science 



Stran4 2 Tue, 25 Apt, 1995 

8:30 AM 



The purpose of this study was to develop an understanding of the role and context of routine problem solving tasks 
from multiple perspectives. The study is based on observations of two teachers over a priod of a year. E)urine this 
period over liS) classroom visits were made. Data collected included fieldnote^ Interviews with the examiners, 
teachers and students, dassroom documents and extensive audio and selected video records. A description of the 
dassroom context and an anaWsis of the type of problem tasks Is made. An interpretation of the meaning attached to 
these routine problem tasks from various prspectives Is ^ven showing that teachers and students have different 
understandings. It is also found that practice on routine problem tasks docs not prepare students for the non-routine 
problems encountered in tests. Implications of the study are that educators must create new t5q>cs of problem tasks and 
different learning contexts If their students are to be concerned with sense making and not with mastery of facts and 
algorithms. 
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Hoffmann, Lore 

AsstssmtrtofStudmU' !nMmt ht Physic* as a Means of Improving Instruction 



SInuia * Mon, J4 Apr. 1«5 

2-SO PM 
Suit* 2«01 



Peter Hiusster 

Many studies show that students' interest in physics instruction decreases during secondary Khwl and that girts we 
less interested in physics than boys. The goal of this study is to investigate the structure of studente interest in ph ysics 

as well as the change ^ e ir 

positive development. 

S uigi,tln sch<;ot"fhyr^^^^^^^ is no overaU' decrease in 

students' interest in physics and that in comparison with the topics the contexts and activities chosen^ to teach a 
particular topic play by far the greatest role in determining espedally female students' interest in phyrt. 
a substantial congruency between students' interest in physics and the kind of physics education idc 
relevant in the Delphi study. 




ics lliere is also 
identified as being 



, ^ . Stnui4 2 Mon, 24 Apr, W5 

Hofstem, Avi «=«> I’m 

WaaKiftglon 

Students* MoHvoHonat Traits and d>eir Preferences for Instructional Techniques in Science 
Classrooms: The Israeli Case 



Sarah Shan! 



The study attempts to explore the relationship between students' motivational traits and their preference for different 
modes of instru^on. Two instruments were used in this study: an instrument aimed at measuring s^dents 
motivational traits and an instrument aimed at assessing students' preferences for different instruction^ tec^qu» 
usually u^ in the science dassroom. The population (N^5) consisted of sdence students from junior and semor hi^ 
schools in Israel. Multiple regression analysis revealed some interesting relationships between students rea^ra tor 
learning sdence (i.e. motivational traits) and their preference for different instn. ctional techniques. It is suggested that 
these findings should hav some applications for both curriculum developers as veil as sdence teachers. 



Holliday, William G* 

Listening to Other Voices by Broadening the TbeoreHad Dialogue: Theories of Integrating and 
Seff^reguiating Reading and Writing Speech and Communicidion and Play 

j. Randy McGinnis Maureen M. McMahon Nancy W.Wllte Stephanie A. Stodunan 

Christine M. Kdiy Laura M. Barden 



Tue, 2S Apr, 1995 
2:30 PM 
Redwood 



This symposium uses an innovative triple-session format to advocate the integrative merging of u^ommon theorett^ 
perspectiW in science educaKon. This format will add cogency to our arguments in sdenp education research by 
incorporating diverse thematic systems in planning and implementing research studies, ^rticipants in tM session in 
small groups, will rotate throu^ three strands heuristicauy identified as Other Voices One, Two ^d TTiree. Ea^ 
strand will oe liidependentiy conducted by panel members and later integrated by the entire panel. The three strands 
will present perspectives guiding research practitioners in separate fields in science education literature: integrating 
and self-rej^ating reading and writing theory, speech and communications theory and play theory. 



Holthuis, Nicole E. " 

Sdence Education '* Selective Reading of the History and Pbttosopby of Sdence; The Case of Projed 
2061 



TttC, 2S Apiv 199S 
8:30 AM 
California 



julle Blanchlnl Vicky Webber 

To what extent does the nature of science described in current science education reform initiatives reflect recent work 
in the history, philosophy and sociology of science (science studies)? In this paper we consider one case of how the 
nature of science is d^cribed by a ma|or science education reform effort. Project 2061. examine documwts 
puUished by Project 2061, in order tc summarize the nature of science as presented byj^ Projert, to situate it within 
the greater discourse of science stud\e^ and to highlight possible tensions oetween the Projecr s description of science 
and Its goal of sdence literacy for all. Using the categories of the nature of sdentific explanations, the validation of 
sdentific knowledge, the historical development of sdence and the ontological import of sdentific Imowledge, we 
explain that Project 2061 presents an incomplete and at times, outdated view of the nature of sdence. We offer several 
explanations for the Project's perspective on the nature of science and discuss the possible consequences of this 
presentation on sdence eaucation. 
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Hsiung, Chao-Ti 

Auionomj: A ConttructlvU Ltanting Envitmmimt 



Strand 4 Mon, 24 Apr, 1995 

10:30 AM 
Washington 



This study, in cooperation with an American teacher, utilized interpretive research methods to explore a coret^rtyist 
leamine OTvironment. The study took place in the United States at a southeasteni univereity laboratory school (K-12). 
The participants in the study included Mr Hook and his eighth grade physical science dass (males « 13, females -8;. 
Fielrmotes, pictures, transcripts of interviews, students' written projects, journals, a biographj^f Mr Hook and ms 
Master's thesis, framed a context of a favourable constructuive science leanung environment. The learrang artviti« 
associated with "electridty" and "altemattve energy resources" capitalized on autonomous leairilng supported by 
multi-learning resources, challenging tasks, cooperahve environments and alternative ass^meiits. Autonomy is a mam 
construct developing out of this study. Autonomy is a referent for active learning. It is the intended outcome of an 
emancipatory, constructivist curriculum. 



Hsiung, Tung-Hsing 

EdtH:ating dm RefkctktEkmentary Science TeadtenHtTaitfan 



Strand 4 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



ChaoT! Hsiung 

The purpose of this study was to investigate the impact of applying a reflective teaching strategy to help prospective 
teachers learn how to teach elementary sdence. A college professor who taught research methods in t^elementary 
sdence teaching program and two classes (72 junior prospective teachers) participate in this study. 
designed an e&cating reflective science teacher curriculum for these two dasses. The content consistea of uang 
metaphor to reflect on their roles of being a sdence teacher, using 3-D pictures to reconstrud the meaning ofleaming, 
using personad drawings to mirror the images of the nature of sdence and learning from field exTOiienw. were 
collated by journals, reports, logs and interviewing transcripts. The researcher wove the pieces of their thought 
into a web which represented an educating reflective teacher program. Results of the present study showed that 
students had a positive attitude to the reflective teaching method. It hdps them to build their confidence in encountering 




strategy . . , , 

educational implication and suggestions for further research areprovided. 



Huang, Iris T. 

The Effea of Concept Mapping on Achievement in Grade 1 Biology 



Strand 1 S«t, 22 Apr, 1995 

7KW PM 
Poctola 



Hsltng«iu Wang 

The main purpose of this study is to investigate the effect of concept mapping in junior high s<^oo\ Biology d^^. The 
study is a ^asi-experimental design to examine three instructional strategies: concept mappmg instruction yrith a team 
of students as a umt to make a concept map, concept mapping instruction with an individual stu .lent as a unit to make a 
concept map, and the traditional approach. A total of six dasses, 2% Grade 7 students and two Biolt^y te^ers, 
partiopat^ in this study. Three classes were randomly assigned to each teacher with these thr^ uwtructional 
strategies. The Biology achievement test was designed as the instrument to be used in pre-test and P 5 «t-test 
admiiustrations to demonstrative difference in the three strategies, but that there is a differe^e betwwn the dvfferent 
strategies and learning potential of the students. After further analysis a significant difference is shown in the 
low-laming potential group. Students exposed to the concept mapping instruction approach with a team as a unit 
making a concept map, had higher test scores than those using me traoitional approach. 



Hudson, Sharon P. 

CertifkationStandardt and Science Teacher St^pfy 



Strand 10 Sun, 23 Apr, 1995 

1:00 PM 
Monterey 



This study examined the hypothesis that certification standards rather than salary are used to influence science teacher 
supply. The independent variables in this study were science teacher certification standards, redproaty pacts, 
Alterrutive Certification and teacher salary. There were several major conclusions in this study. Significant positive 
correlations were found between sdence teacher supply in one or more sdence subjects and the ® 

broad-fidd endorsement; number of hours sdence required tor for a broad -field sdence endorsement; number ot sub)«ts 
covered by a broad-field endorsement; and number of states in a state's reciprodty pact. A significant negative 
correlation was found between sdence teacher supply in several sdence subjects and the existence ot Altenwtive 
Certification. Teacher salary index (average teacher salary divided by average per capita income) was rem^kably 
uniform and no significant differences were tound among re^ons of the country. A si^ficant ne^tiye correlation was 
found Ixtween ssuary index and teacher supply in several sdence subjects. This study provided evidence that states 
react to shortages or surpluses of sdence teachers by raising or lowering certification standards in lieu ot salary. 
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Stnutd 3 Sun, 23 Apr, 1995 

2:45 PM 
Suite 2401 

Teachh^ Approach^ in Bn^Hsb Science Cktsses: Has Ae Nationai Curriculum ReaBy Changed Them? 

Robin Scnidi 

Teachers' feedback during in-service courses designed to encourage the use of a wider range of teaching meth^s 
indicated diat the pressure created by the introduction of a statutory national curriculum was restrictii^ the teaching 
strategies they felt able to employ in their science classes. A postal questionnaire survey of over 15(J teachers in a 
variety of schools across England compared the approaches they used in 1993 and before the Nahonal Curriciuum. 
The questionnaire exploreoteachers' attitudes towards the changes and their attributions of the causes. While 
teaches were aware of a variety of strategies, they were making bmited use of them and relying heavily; on direct 
instruction and demonstration. Teachers attributed this to the overload of subject content and resected time 
occasioned by the introduction of the National Curriculum. Use of some strategies, such as visits aiw fiad work, had 
dccreas^ dramatically. The exception to this pattern appeared to be the increased number of investigations by pupils 
which are prescribed and assessed in the National Curriculum. Further surveys and interviews are being carried out 
in 1995. 



Hudson, Terry 



Stnutd 1 Sun, 23 Ape, 1995 

AdOO PM 
Suite 2425 

The ^ect ofExpHcB Pndflem Sohing Instruction on Students* Problem Salting Performance and 
Conceptual Understanding of Physics 

Pat Hdler 

The purpose of this study was to determine whether students who were taught how to use an explicit problem solving 
strategy exhibited more improvement in problem solving performance and more improvement in conceptual 
underetanding or Newton's Laws than students who were taught how to a textbook problem solving strategy. 1 wo 
high sdiool physics teachers taught half their classes how to use an explicit problem solving strategy and the other half 
how to use a textbook problem solving strategy. Once students became proficient in the use of thdr respective 
strategies, both groups were taught an identical unit on Newton's Laws. Students' problem solving per formanw and 
^x^nceptual understanding of Newton's Laws were assessed before and after instruction. R^ults indicated that the 
explicit problem solving strategy improved selected aspects of students' problem solving performance more than the 
textbook strategy, but did not improve students' conceptual understanding of Newton's Laws more than the textbe^k 
strategy. However, there were indications of a significant interaction on measures of conceptual understanding 
between problem solving strategy and sex of the student. The implications of these results for physics instruction will 
be discussed. 



Huffman, Douglas 



Hug, William 

Tbe Influence an Outdoor School BepeHence on a Protective TeadierLeanting to Teadt Science 



Sun, 23 Apr, 1995 
10:30 AM 
Monterey 



Lois M. Campbell 

The purpose of this qualitative research was to observe, describe and analyse how a prosp^tive teaser experiences 
the process of learning to teach in an outdoor setting. The nature of the research question and the culture of 
residential outdoor emication program called for a study in which rich, detailed descriptions and analysis could tc 
made to describe the experience of learning to teach. The research question that guided the development of the 
methodology was: How does a prospective teacher participating in a residential outdoor education program 
understanci the prcKess of learning to teach? The informant was a prospective teacher frc)m a large Nc)rtheastern 
university participating in a residential outdoor education program conducted by a universi^ bas^ environmOTtal 
education center. The researcher adopted the role of participant observer to collect data from field observations of the 
informant's teaching, interviews and the informant's journal. Analysis yielded multiple assertions aboutthe learning 
to teach process. Rrst, that through this informant’s acts of teaching science in the Outdoor School Progr^, her 
understanding of science concepts has grown. Second, that one of the primary ways she learns to teach is through 
direct interacnon with children. 



Huinker, DeAnn " 

Impact of Methods Courses on Presertice Elementary Teadms* Science and MaAematks Teaddng 

Efficacy 

Sandra Madison 



Sat, 22 Apr, 1995 
7:00 PM 
Redwood 



This investigation examined the impact of methods preparation at an urban university on preservice elementary 
teachers' seli-efficacy Miefs in the areas of mathematics and science. Two studies were conducted, one in the Fall 
semester with M subjects and the other during the Spring semester with 30 subjects. The prc^rvice teachers were 
concurrently enrollecf in science and mathematics methods courses which shared a joint urban fieldwork component. 
The Science Teaching Efficacy Belief Instrument (STEBl-B) and modified form for mathematics were administered at the 
beginning and again at the end ( i each semester. The data revealed significant increases on personal teaching efficacy 
and outcome expectancy for boL> .xrience and mathematics in both studies. 
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Hurd, Paul DeHart 

Comprehending Ae Curr^ .a G$4iMine$ for Science Ed$4cation Reform 



Strand 5 Mon/ 24 Apr, 1995 

4dK) PM 
Emerald 



An interpretive analysis of the 1960s science education reform movement shows cause why, by 1970, there b^an a 
public outcry for a drastic new vision of a citizen's education in the sciences. Beginning in the 1940s revolutionary 
change have devdoped in the nature and practice of conten^rary science^ At the same time, massive and accelerating 
transitions have taken place in our society, life styles and family structures, and in how people live, learn and work. 
Science and technology have been at the roots of these alterations in human society. A major re^t has been the 
creation of a knowledge-intensive society. Together these forces call for a type of science education very different from 
that of the past. The trend over the past 25 years has been to try to improve existing curricula rather than inventing 
new science curricula suitaHe for the world in which our young people will live. 



Hurst, Roy 

Fostering ^ective Prediction ProbUm Solving Through Cognitive Analysis and Guided Practice 



Sun, 23 Apr, 1995 
AiOO PM 
SttiU 2625 



The purpose of the study was to identify cognitive factors related to differences in prediction problem solvi^ success 
among high school Biology students and to investigate the effects of guided practice on predictive success. The Group 
Test of Logical Thinking (GALT) was used to assess subjects' cognitive level, while written prediction tests and 
think-aloua interviews were used to identify problem-solving tendencies and to measure predictive success. Treatment 
consistea eight hours of guided practice using interactive computer simulations, after which all subjects were 
retested. Predictive reasoning success showed a significant correlation (p< .01) to formal operational development and 
to five specific skills: (1) applying cause-effect reasoning, (2) evaluating several alternative solutions, (5) use of 
systematic problem solving strat^es, (4) retrieval of relevant Imowledge trom long-term memory and, (5) reviewing 
solutions for logical inconsistencies. Analysis of covariance (ANCOVA) indicated significantly increased prediction 
success for treatment-group subjects following practice in the five identified skills (p< .ul). 



Hus^n, Torsten 

Intemaiional Encyclopedia in Historical Perspective 



strand 10 Sat, 22 Apr, 1995 

7d)0 PM 
Cold Ruah A 



The second edition of the International Encyclopedia of Education (edited by Torsten Hus6n and T. Neville Postlethwaite 
in 1994) involved authors from % countries in writing over 1,300 articles encompassing 6,820 double-columned pages 
in 12 volumes and covering 22 ma)or fields. The Encydopedia is the largest scholarly work on education in the English 
language ever undertaken. The nrst edition of the Encyclopedia was selected by Choice magazine as the Outstanding 
Academic Book in 1987. The Encyclopedia represents the first major attempt to present an up-to-date overview of 
international scholarship on educational problems, theories, practices and institutions. 



Hwang, Bao-tyan 

Students' Conceptual Representations of Gas Volume in Relation to the Particulate Model of Matter 



Tuc, 25 Apr, 1995 
8:30 AM 
Oregon 



Most high school chemistry curricula contain a unit on gas volume and a unit on the particulate nature of matter. 
Students have learned the conc^ts that matter is composed of particles and that the state of matter is explained 
according to the arrangemi it of these particles. The literature shows that the existence and persistence of adolescents' 
preconceptions about the particulate nature of gases is an important factor when considering the teaching of the 
principles or theories related to gases. The purpose of this study was to find out how the concept of gas volume was 
developed in Taiwanese students: (1) do the shidents, at different grades, following the instruction of the topic of 
particulate model of gas, understand the substantial nature of the volume of gases? (2) can they use the scientific model 
about particles to describe the situations of the volume of any pure gas or the mixture of two different kinds of gases 
which are contained in the same vessel? and, (3) what are the patterns of the students' responses on the volume of a 
single gas or the mixture of two different gases through particulate theory of matter? Totally, there were 1029 
student as the subjects. The main hndings indicated that though the students had studied the conception related to gas 
volume, they still nold some of the misconceptions when they encountered such problems. The thinking modes of 
students' answers and reasoning about these kinds of questions were also analyzed in this study. 



Stnnd 7 Mon, 24 Apr, 1995 

4:00 FM 
Portola 

Cetse Studies of Microcomputer and Interactive Video Simulations in Middle School Earth Science 
Teaching 

This paper presents three case studies of middle school classrooms in which computer and video materials were used to 
teach topics in earth and space science through interactive simulations. Cases were chosen to span a range of grade 
levels (from sixth through eighth), teachers' levels of experience (from student teacher through 14 year veteran), levels of 
technology used (from Apple II computers with monochrome screens through Macintosh-controlled interactive 
videodisks) and dassroom organisation patterns in relation to technologic^ resources (from teacher -centered 
presentations with individual seat work through small group exploratory activities in a multiple-computer setting). 
Results illustrate spedfic instances supporting previously reported general assertions that: (1) students' actual 
behaviour and descriptions of learning experiences are often very difmrent from those ideally envisioned by their 
teachers, (2) classroom procedures and task structures established oy teachers are often inconsistent with the original 
intentions of software and video designers and producers. Suggestions are made regarding improved design prinaplos 
for sudi materials ai^ how middle school sdence teachers mi^t better conduct lessons using such simulations. 



Jackson, David F. 
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Jackson, Shari 

L$€imer Cetfier^d Sqfhcart Dtdgn to Support Students BuUding Models 



strand 7 Suiv 23 Apr, 199S 

10:30 AM 
Cold RuahB 



Steve Stratford Joeaeph Kn|dk EUlot Solowsy 

Leaner-centered software design suggests that software tasks, tools and interfaces can and should be designed to 
support the unique aspects of learners: growth, diversity and motivation. We present a framework for 
learner-centered design and describe its ap^cation to the design of the SdenceWare Modeler, a tool to support 
learning and doing scientific modeling and simulation. We then present a case study of how the Modeler was used in a 
high soiool class: students who knew nothing about modeling quickly built and tested simple models of stream 
ecosystems. We also analyzed how various components of the Modeler intentionally supported the task of modeling by 
meeting specific learner needs. 



James, Robert K. 

Preliminary Results and Design Issues fortbeSaJisb Project 

Robert Yager Herbert Bninkhorst Patrida Simmons 

James Gallagher Tina Marshail^Bradley Sheryl McGtamery 



Strand 4 Sun, 23 Apr, 199S 

1:00 PM 
Cold Rttih B 



Mark Twiest 

Gerald Krockover Barbara Spector 



Ten universities are collaborating in the Salish project, a three year study of their new science teacher waduates. The 
Salish project will link science teacher proCTam characteristics to teacher classroom behaviors and student outcomes. 
Over the mree year period of the project, sSjO new science teadiers and 7500 students will be involved in the study. A 
variety of instruments have been selected to assess each of the variables. Several design issues have been encountered. 
This report on initial results reviews outcomes the teacher preparation program study, the teacher classroom behavior 
study and the student outcomes study. Researchers will present preliminary results and hypothesize interrelationships 
within the data. Participants will interact with project associates regarding instrumentation, design issues and data 
interpretation issues. 



Jarvis, Tina 

Using Drawings to Imestigate Cbildren*s Understandhtg cf Concepts 
Leonie Rennie 



Strand 1 Sun, 23 Apr, 199S 

7KJ0 PM 
Exploratorium 



This study examines the use of drawings as a means of investigating childrents understanding of the concept 
"technology''. The specific research questions are: Do children's <&a wings reflect the range of ideas children have 
about tecnnology? Are the drawings interpretable to others? Do the drawings accurately represent children's 
understanding aoout technology? Data were collected from 81 elementary children in England and 160 children in 
Western Australia. Children were invited to demonstrate their knowledge and understanding about technology by 
responding to a writing/drawing activity and were then interviewed about their responses. About two thirds of 
children's responses to the activity included drawings. Overall, children held a wide range of ideas about technology 
and these were adeouately reflected in Oicir drawings. Only rarely was the drawing difficult to comprehend. 
Consistent witti the ideas represented in the drawings, trw interviews found that younger children held simpler ideas 
about technology, while older children held more complex and sometimes quite abstract concepts of technology. A 
notable difference was the emphasis on "design and make" in the English responses and a larger proportion of no 
response, both reflecting the more advanced state of technology education in England compared to Australia. 



Jasalavich, Sheila M. ' 

Preservke EhmenUnj Teadsers* Rationales/or Instructional Preferences Regarding the Teaching of 
Science in Elementary Sdsool 



Sun,23Ap. ^995 
2:4S PM 
Suite 2601 



The purpose of this study was to elicit and analyze preservice elementary teachers; rationales for instructional 
preferences regarding the teaching of science in elementary school. Two hunred and seventy preservice elementary 
teachers completed the BATALS survey. Their responses to selected items and rationales for their responses were 
transcribed into a data base. Inductive analysis and matrix compilation of responses and rationales indicate that 
many preservice elementary teachers utilise predomli tan tly affective criteria inconsistently when making Instructional 
choices. Others however, consider both anective and cognitive criteria and apply their criteria fairly consistently. 
Olson's notion of commonsense knowledge adequately oescribed only some prcservicc teachers' thinking. Others 
exhibit a deeper level of mctacognition and reflection. 



Jeffries, Carolyn L. 

Elementary Teachers* Science Conceptions^ Attitude Toward Teaching Science and Science Teaching 
Style 



Sun, 23 Apr, 199$ 
8:30 AM 
Emerald 



This study looked at elementary teachers' life science conceptions, attitude toward teaching sdcncc and science 
tcachingstylc. A questionnaire was administered to 32 elementary teachers in four schools in the greater Los Angeles 
area. The questionnaire consisted of a life science alternative conception test, a science attitude scale, a science 
teaching style scale and teacher background questions. Tlic results showed that the majority of the elementary teachers 
surveyed had alternative conceptions in the areas of breathing, respiration, definition of animals, natural selection and 
evolution, had a positive altitude toward teaching science and reported using a teacher-centered science Instrxictional 
style. Tnis stuay has implications for the Implementation of new scier curricula that require a good content 
understanding and a student<entered nontraditional teaching style. 
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Jegede, Olugbemiro * 

SffMimCf tmd Prtforrfd SockhcuUurai Ciassstwm Climate in a Nan^Westem Environment 



Mon« 24 Apr, 1995 
10:30 AM 
Nevada 



Rote Agbotor Peter Okcbukola 

The study compared the actual and preferred forms of the Socio-cultural Environment Scale (SECS) with a view to 
determine if th^e are differences in the perceived and actual science classroom environments as viewed by students In a 
non- Western culture. It alw Investigated the validity and reliability of the new (perceived) form of the instrument. All 
328 students attending a summer vacation s<hool in fetac housing area, mostly p^ulated by middle income earners, in 
Lagos partidpated in the study. The two forms (perceived and preferred) of theSC^ each containing 30 items grouped 
in nve^bscales were used for data gatherii^. The instruments, developed for use in non-westem sdence dassrooms, 
were found to be highly reliable using the 6onbach Alpha procedure (r for perceived * 0.92, r for preferr^ = 0.73). 
The results indicated that studnits opinions differed between actual and preferred dassroom climate. Paired t-test 
comparing opinions of students in die five subscales of die two forms of SCtS indicated significant differences ap<.01 . 
The second form (peferred) of the instrument exhibited a high concurrent validity (r * 0.^) with the perceivea form. 
The implications ot the results are discussed. 



Jensen, Murray 

A Description and Evaluation of Two Instructional Strategies used wid> a Diffusion and Osmosis 
Computer Simulation 



Mon, 24 Apr, 1995 
8:30 AM 
Suite 2401 



The increased use of computer-technology in sdence education is well documented. However, little research has been 
done on how to best use this technology in the lecture classroom. This study provides data as to the effectiveness of 
two different instructional techniques used in concert with the same computer simulation on diffusi^.n and osmosis. 
One instructional strategy used a student writing component and the seconcl used a procedure known as paired problem 
solving. Results from tnis study showed stuefents who used the paired problem solving produced larger gains than 
students using the writing strategies. 



Johnson, Judith 

Teachers and Research: Partnership for Reform 



strand 10 Sun, 23 Apr, 1995 

l.-OO PM 
Monterey 



The Martin Marietta/University of Central Florida Academy for Mathematics and Science is an 
^u cation /industry /community partnership aimed at improving mathematics, science, and technology education in 
Florida. The purpose of this study is to examine the role of teacher research in the reform of K-8 mathematic's and 
science education. Some of the questions guiding my study included: How does the Martin Marictta/UCF Academy 
focus on teacher research serve to address the goals of science and mathematics reform? What are evidences that the 
Martin Marietta /UCF Academy supports sust^nable change in schools? The interpretive research design, a form of 
qualitative research, was used to explore the meanings that the teachers constructed and aeated from their experiences 
auring the Martin Marietta /UCF Academy program and to describe the impact of the project in terms of educational 
reform (Bogdan & Biklin, 1982). While the aommant theme emerging from the data is change, the patterns describing 
change can^e categorized into personal change and teacher empowerment, as well as changes that promote school or 
institutional reform. 



Johnson, Sandra 

The Biological and Physical Science Interests of Gifted Kindergevrien Girls 



strand 4 Tu«, 25 Apr, 1995 

2:30 PM 
Emerald 



The purpose of this investigation was to observe and describe the biological and physical ^ence interests of ^ft^ 
Idndergarten girls. The subjects were fourteen kindergarten girls identified by their school districts as gifted. Each girl 
was \ideotaped taking part in five sessions of science activities. Each session presented one biological activity and one 
physical science activity. Each activity was open-ended allowing the girls to interact with the materials in 
unstructured ways. Interviews with the parents of each girl were conducted to ascertain any science interest exhibited 
outside of school. Videotapes were analyzed for: (1) time spent on task, (2) science process skills used ^d, (3) cognitive 
levels exhibited; Information from parent interviews was tallied. Findings indicate that these gifted kindergarten girls 
exhibit near equal interest in biological and physical sdence as measured by fime spent on task, number of science 
process skills used and number oi cognitive levels used in each type of science activity. C^t-of-school science 
experiences based on activities providedoy parents were four times as likely to be in the area of biological sdence as in 
physical sdence. 
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Johnston, David 

PercepHom <^VMton‘ Learning at an Int*racth<« Science and Tedmohgy Centre 
Uonle Rennie 



Stnnd 10 SufW 23 Apt; 199S 

7;00 PM 
Exploratoritim 



This paper reports part of a larger study into the learning of the general public during visits to an interactive saence 
centre. Much previous research on visitors' learning has focused on students, whereas the explainers, who have most 
interaction with visitors, have rarely been used as a data source. Report^ here are the views of a representati^ 
sample of explainers from a science centre and the reactions of a sample of visitors to ^ose views. I^ta were collects 
through interviews and conclusions scrutinised by a wider group of explainers and visitOTS. Tl^ findings ^^^t that 
explamers believe that: (1) visitors have fun at the centre, (2) learning is not the main purpose of the visit, (3) t^ir own 
role is to facilitate understanding of the exhibits, not to teach, (4) learning occurs when visitors relate experiences at 
the centre to experiences in the outside world, (5) analogies facilitate understanding and, (6) incidental learning, 
unrelat^ to the intention of an exhibit, often occurs. 



- - ^ _ strand 10 Sat 22 Apr, 1995 

Johnston, Jane 7^00 pm 

Suite 2625 

TbeGaphHwetnAePtAUcPtrceptkrnoJScietKeimdAeRtaimesofScie^ 

This study developed from a project to develop a positive image of science in primary school parents and governc^ 
trough the development of an interactive workshop. The project revealed that whilst parents reco^zed the 
impo^nce of Sdence, they considered it to fall within a restricted positivist paradigm and its general educational 
contribution were not readily understood. It also revealed a gap between the parents perceptions of saence and the 
part played by science in their everyday lives. This study uses three strat^es, questionnaire, picture discu^ion and 
mteridew to investigate the apparent gap between perceptions and realities of science. The formats for the^ were 
designed by the author. The resisting data is expected to assist tin the development of furt^r workshop activities for 
use with pients of primary school children. These activities will attempt to challenge the view that science plays little 
part in everyday lives. 



strand 4 Sun, 23 Apr, 1995 

Jones, Gail 2:45 pm 

Wellington 

Through a Sidtw€tys Door: A Resource MoM of Science Teacher Cbattge 
Elizjd>eih M. YeslUnd 

What happened in teachers' professional growth during a university /school collaboration intended to effect better 
science teaching? The purposes of this case study were to describe what it was like to have been lead since teachers in 
two elementary schools, to explore the influence of school context on lead teachers' beliefs ai^ leadership roles and to 
sort out what aided and what hindered the desired teacher change. Notes, documents and interviews were collected 
from lead teachers, other teachers, principals, project instructors and parents. Results showed ^at lead teachers 
work^ in contexts where perceived equality of teachers and privacy of teachers' classrooms made sclwce teacher 
leadership difficult. Lead teachers viewed their roles as resources, representatives and as "funnels". There was a 
tadt agreement among the partidpants that lead teachers would not directly confront, but would lead to diangq sdence 
teaching "through a sideways ooor". The study also found that teachers, university faculty, prindpals and lead 
teachers have different visions about good sdence teaching. These diverse visions from stakeholders competed at times, 
reducing the effectiveness ^ the intended reform. 



Jones, Leslie S. 

ImpiemenUng Conceptual Change Instruction: One Teacher*s Experience 
Michael Beeth 



strand 10 Tue, 25 Apr, 1995 

8:30 AM 
Monterey 



This paper documents the Conceptions of Teaching Sdence (CTS) held by an elementary teaser. ^ ® 

longitudinal study on conceptual change teaching and learning, it was necessary to document this teachers mltial 
conception of teacning sdence in order to determine if changes in the teacher's thinking affected instruction and stiment 
learning and if so, how. The CIS interview contains ten scenarios of common teaching experiences and ask^ the 
respondent to determine if teaching and/or learning are happening in each instance, and if so, how they loiow. 
Statements from the interviewee are assigned to categories related to teaching or learning (e.g. nature of science, 
learning, learner characteristics, rationale for instruction and preferred instructional techniques). Analysis of^e 
categones and relationships between categories resulted in this teacher's Conceptions of Teaching Saence. The 
protocol for this interview will be repeated through the longitudinal study. However, scenarios from actual classroom 
events will be used to Aallenge the teacher's CTS and to determine the impact changes in this teacher' s CTS have or are 
having on students' learning. 
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Jones, Loretta 

Sdettce lUjorms in Ibe Rodtf Mountain Ttacber Education Collaborative 



Strand 4 Suiv 23 Apr, 1995 

4.-00 PM 
Washington 



Jay Hackett 

This paper describes the five year goals and the first year accomplishments in the reform of science majors courses 
targeiea in the accomplishments in the reform of Science majors courses tar^ted in the Rocky Mountain Teacher 
Education Collaborative. IntercUct courses in Chemistry, Biology, Hiyslcs and Earth Science are bein^edeslcmed to 
model effective, content-specific, inquiry-based, problem solving, constructivist instructional strate^es. l>iring the first 
year, the» goals focus on Introductory Chemistry courses and the first revisions are currently being unplementra. In the 
summer oM994, content teams conslstingof project faculty from each of the three parbdpating institutions met to 
devdop a common framework for reform. Chemistry revision teams widiin each institution th^ mw over the summer to 
revise mtroductory Chemistry courses. Samples or course activities and other results are described. 



Jones, Loretta 
Visuai Learning 



Strand 1 Sun, 23 Apr, 1995 

8:30 AM 
Gold Rush A 



Marda linn Bob Sbetwood Dorothy Gabel Carl Berger 

Janet Bohren 

This session will present an introduction to a set of issues around the importance of visual learning of science. Each 
^eaker will present some brief comments on visual learning: Jones — visual skills, a key to concefH learning; 
TOhren — visual learning and reading the image; Sherwood — visual learning and problem solving; GaTCl — visual 
learning and expert teacSers; Berger — ^visual learning and student sequencing; Linn — visual learning and simulations. 
An Interactive audience discussion will follow. Our profesaon is very oriented toward the verbal ^d mathematical 
presentation of science, despite the increasing opporhmities teclmology provides us to use and manipulate Images for 
mstruction. Technology advances have also brought increased attention to the important relationship between visual 
and kinesthetic leamm^ This symposium will provide a forum for us to discuss these issues and plan for further 
exploration at future NAkST meetings. 



Jungwirth, Ehud 

The ^ect ofWitbMest and Between-tesis Teaching Merventiom to Help Subjects to Attend to the 
Logical Structure of Scientific Situations 



Sun, 23 Apr, 1995 
8:30 AM 
Monterey 



The educational objective of Inculcating critical thinking habits has been universally recognized for more then 100 
years. The present author has amassed an international data-base showing that "analytical enquiry skills" are 
applied spontaneously by only a minority, another minority apply them only after prompting, while a very large 
proportion perform negatively when required to analyse critically conclusions drawn from logically faulty situations. 
A special version of the Analysts Of Scientific Passages Test was coni»tructed, containing brief teaching-si^ations 
relanng to four logical fallacies. These raised (in the USA and Israel) sample -means considerably, but not above the 
55% level at the secondary and tertiary levels. A pretest, intervention, post-test strategy was tried at the tertiary level 
(in South-Africa and the USA). This one-hour lecture/discussion intervention raised sample means across fallacies 
from about 20%-30% to about 70%-90%. It was recommended that both kinds of interventions be part of the 
teaching-repertoire of science teachers, after ascertaining the level of availability of such skills among their students. 



Kali,Yael 

spatial Abilities o/Higfi School Students indie Perception of Geological Structures 
NlrOfion 



SInnd 1 Sat, 22 Apr, 1995 

8:30 PM 
Emerald 



The specific spatial abilities required for the study of basic structural geology were charaaerized by quantitative and 
qualitative data analysis. A geological spatial ability test (GeoSAT).was developed and administered to 115 
oamprehenslve high school students, from which six were interviewed. An analysis of students' incorrect answers, 
revealed two types of answers: (1) "non-penetrative" answers, which were based on external exTOsures of the 
structure and, (2; "penetrative" ansv/ers, which indicated attempts at representing internal properties of the structure. 
Students who tended to give "penetrative" incorrect answers performed significantly higher than studente who tended 
to give "non-penetrative" incorrect answers. The reasoning of students for the different tyros of answers, as 
determin^ by inter^ews, supported the Initial assumption that answers were given by students with different Jevels of 
an ability to visually penetrate into the image of a structure, which was named "visual penetration ability" (VPA). 
The interview findings Indicated that the VPA is one of two complementary factors needed for solving the problems of 
GeoSAT, the other factor ^ing the attlity to perceive the spatial configuration of the structure. It is concluded that 
teaching and curriculum matcnal should provide students with assistance in both these areas. 
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Kamen, Michael 

An Analysis of the Rok of Language in Inquity Science Learning: Part 1 

WolfMMiduel Roth Uura Barden Bonnie Shapiro 

Elizabeth Kean Benny Gilmer Stephen Marble 



Stnnd 2 Tue, 25 Apr, 1995 

IdX) PM 
Gold Riuh A 



Jay Lcmke 



Members of the Special Interest Group on the Role of Language in Sdcncc Learning will present an interactive session 
to explore the role of language in inquiry sderKe learning. A videotaped segment of a classroom science lesson in which 
three students plan the construction of an earthquake proof tower will be shown. Each panelist will present an 
analysis of the use of language in the 'csson indicating specific issues and how they relate to a theoretical p^pective, 
research and the classroom teadicr. The session will mclude large and small group discussions about the role of 
language in die teaching episode viewed. The videotape may be viewed during a presession meeting. Transcriptions of 
the viefeotape will be avajjable prior to the session. 



Kamen, Michael 

An Anciy^ of Ae Rote of Language in Inquiry Science Learning: Part 2 

Wolff-Miduel Roth Uura Barden Bonnie Shapiro Jay Lemkc 

Elizabeth Kean Penny Gilmer Laura Barden 

Continuation of the above session 



Karunaratne, Sunethra 

Can At-risk Students Envisage Tbeir PotetOial to be Scientists? 

This study describes a project designed to build interest in science in low self-esteem children through the involvement 
of parents in an after school setting. Thi? project was a version of the national Family Sd-^rice pro^am modified 
especially for Hispanic students. Tms paper describes how ten Grade 7 and 8 students ui a middie school, who were 
ladled as at-risk students by the school staff, were able to envisage their pqtenti^ to be sdentists by assisting Grade 3 
and 4 students in doing hands-on science activities. They were called "junior scientists", and received a training prior 
to the regular sessions. Three parents of elementary children also worked with them in small groups. The sessions 
were held once a week for about one and a half hours for ten weeks in two semesters. Eletailed analysis of audio taped 
interviews, ethnographic observations and children's documented work, found that middle school students as well as 
elementary children developed stronger asc^ations to be scientists. The responsibilities given to junior scientists 
enabl^ them to bui\d up high self-esteem. They also developed positive attitudes toward science and scientists, and 
skills in doing science aenvities through engagement in a scientific process. 



Tue, 25 Apr, 1995 
2:30 PM 
Gold Rush A 



Tue, 25 Apr, 1995 
1K)0 PM 
Emcnld 



Kass, Heidi 

The Construction <fKnowkdge-in<Kiio^ by Students and Teadter in an Enactive Science Classroom 
A. Leo MacDonald 



Mon, 24 Apr, 1995 
2:30 PM 
Redwood 



This study examines the development of nonpropositional and enactive forms of knowing that arise when studente and 
teacher engage in open-ended activities involving self -directed design and building of various structures using simple 
materials. It is grounded in the view that active creation of thought-action processes for interacting with the world is 
interwoven with the meanings that are constructed for these experiences. The action setting focused on manipulation of 
objects, perceptual interactions and various sensory experiences. How do students and teacher co-create acts of 
learning in an enactive science classroom? A second -order phenomenographic perspective is used to interpret and 
connect action and discourse to reveal aspects of the mutual specification of meaning for participants. Bodi teacher and 
student perspectives on what they are doing changed as their understanding evolved. Many students considered 
themselves to "be in their investigation" and became more proactive in the classroom decision making process, 
particularly the assessment of their work. Conversely, the teacher perceived increased pedagogical value in 
non-directive interactions, leading to a rcconccptualization of her teaching style. 



Kattmann, Ulrich 

A Model of Ed$tcatianal Reconstruction 
Rdnders DiUt 



Stnnd 1 Mon, 24 Apr, 1995 

2:30 PM 
Oregon 



Garification of science subject matter is a key issue if instruction of a particular science content (such as evolution, 
photosynthesis, or energy) is to be developed. Usually this clarification process is primarily or solely informed by 
issues coming from the structure of the referring sdcnce content. Educational issues then are regardea only after the 
science subject matter structure has been clarified. Our model of educational reconstruction closely links 
hermeneutical — anal y heal research on the science content structure and the educahonal significance of parts or it and 
also includes empirical studies on students' understanding as well as preliminary trials of pilot instructional modules 
in classroom practice. It is, for instance, a key assumphon of the model that the curriculum cfcveloper's awareness of the 
students' pomt of view may substanhally influence the reconstruchon of the parhcular sdcncc content. Experiences 
have deariy shown that intimate knowledge of students' concepHons may provide a more adequate understanding of 
the referring science content by the curriculum developer. The theoretical assumphons of the model as well as examples 
for its signihcance from projects in the domains of Biology educahon (visual pcrccphon) and Physics educahon (chaos 
theory) are discussed. 
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Keeves, John P. 

IvtematUmal Comparisons cf Participation, Achievemtni and Attitudes 



Stnnd 10 Surv 23 Apr, 1995 

10:30 AM 
Emctmld 



Key findinjgs of the extensive second IE A Science Study of science participation, achievement and attitudes are 
hignlightea Some of the main topics covered are: participation and achievement rates in science in different countries; 
associations between science achievement, time spent on learning science, and opportunity to learn the content in the 
science test; and factors (e.e. home backgroimd, sex, aptitude) whi^ affect science participation and achievement. These 
comparative data are usea to identify and explain the influence of a wide range of factors on the outcomes of science 
teaching and learning for a large number of coimtries in different parts of the world. 



Keeves, John P. 

Advances Ht Research Methodology 



stnnd 10 S«t, 22 Apr, 1995 

700 PM 
Cold Rush A 



The section of the International Encyclopedia of Education on Educational Research, Methodology and Measurement, 
edited by John Keeves, is concerned with the nature of educational research, the methods used in scholarly research in 
education, both of an empirical and a humanistic kind, and the issues encountered and the procedures employed in 
educational and psychological measurement, both for the purposes of research and as assessments of outcomes of 
educational practice. Recent developments have come from the power and ease of operation of microcomputers that 
have become widely available on the desks of education researchers. The field is one of exciting changes, sometimes 
heated controversy, and new understandings of educational processes. At ^e heart of these development is the greater 
recognition that education is concerned with change in human characteristics, which needs to be accurately measured 
and which is inHuenced by factors operating at both the individual and group levels. 



Keeves, John P. 

What Have We Learned from 35 Years tflEA Studies? 



Strand 5 Tue, 25 Apt, 1995 

lOO PM 
Cold Rush B 



This presentation identified key findings from the 15 major lEA (International Assocation for the Evaluation of 
Educastional Achievement) studies conducted over the past 35 years, and it draws out implications for all Educational 
policy and practice. Key findings include that: (1) average attainment is inversely related to the proportion of the age 
group enroUed, (2) the best students do not suffer with increased retention rates, (3) student achievement is prositiveiy 
related to time given to the study of the subject at school, time spent on homework and the opportunity to learn the 
content, (4) using a textbook has an effect on student learning in developing but not devel(^ed countries, (5) 
socioeconomic status of the lK)me effects student achievement in ^1 countries, at ^1 age levels and for all subjects, and 
(6) achievement differences between the sexes vary in size and direction across countries, across school suqects and 
over time. 



Keiffer-Barone, Susan 

The Effects of Journal yffriting ht Secondary Physics 
John Rowe Barbart Groene 



Stnuid 1 Sat, 22 Apr, 1995 

700 PM 
Poitola 



This study investigated the effects of journal writing on student achievement in physics in the areas of content 
knowledge and argument construction. The quasi-experimental design examined the progress of 133 students over a 22 
week period in two mideastem, predominantly African-American urban high schools, where 51% of the population 
meet the Chapter 1 definition of poverty. Sixty-eight students produced teacher-directed "academic' journals 
responding to Physics prompts and 65 control students kept personal "dialogic" logs. MANOVA analysis of 
practitioner^esigned post-test and semester grades resulted in no cliff erence between groups in content knowledge (p < 
.947; p< .740 respectively). However, analysis of the post- test found this measure to tc unreliable (r - .255). Thus, no 
clear conclusions were cirawn regarding student content knowledge. Repeated measures MANOVA analysis of journal 
primary trait scores revealed a group^y-time effect in argument construction. Students writing academic journals 
exhibited greater improvement in overall paragraph rating (p< .05). Use and explanation of scientific evidence 
approached significance (p< .06). These results indicate that while teacher^irected journals appear to have a positive 
etfWt on student ability to write a well<onstructed paragraph, this treatment did not yiefcl greater utilization of 
content in student arguments. 




Keiny, Shoshana 

STES C$irric$dsm Development as a Process of Conceptual Change 



Stnuid 1 Mon, 24 Apr, 1995 

10:30 AM 
Oregon 



We understand Beer Sheva as an alternative learning orientation, based upon the reflective, cybernetic paradigm, 
rather than another body of knowledge based upon tne positivistic paradigm. Accordingly, science is conceivea as 
man's construction of the worlds, instead of his endeavor to decode its undenying order. Tne main goal of Beer Sheva 
is to prepare students to cope with their future reality by identifying their unpredictable problems and taking 
responsibility to resolve them. This reauires active responsible and independent teachers, who are prepared to 
question the authority of "objective knowledge", to construct their own knowlolge and to take responsibility for their 
own S 3 ^tem of knowing and acting epistemologically. This paper relates the story of a imique team (consisting of four 
teachers, three scientists, two historians, a cuniailum developer and myself as co-ordinator) who met weekly In order 
to develop a Beer Sheva curriailum unit on the desert, a concept developed to include ecological, architectural, 
historical -cultural and humanistic aspects as well as future development implication. Teachers' conceptual change 
was assessed both in epistemolodcal and pcdago^cal terms: namely in their idea of knowledge and teachmg/leaming 
behavior. It is assumed that the teachers' process of conceptual change is a process of growth and professional 
devdopment that will result in the development of active and autonomous learners. 
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Stntaurh^Cbtmt$tryLabcrat(>ryEnMromt«nMtoPrmu>t«CrmcaTMnkiniandUar^ 



San* 23 Api^ 1993 
10:30 AM 
CalifonUa 



PhUipCKcUcr 

An experimental course was designed to enhance the intellectual quality of a freshman chemistry lab program. Small 
student (S) teams received 1-4 weeks projects requiring group planning of ex^imental procedures^alysis oj 
intermediate resets and revision of experimental method. Groups received feedback from consultant^ (TAs and 
faculty). Groups wrote preliminary proposals before starting work and progress reporte after each lab. Ss wrote 
individual final reports incorporating individual and group data and results. Ss us^ word proce^rs for reports^d 
spreadsheets for data presentation toaphing) and analysis. Results indicated Ss looked forward to c<^ing to th^ 
labs more than restular labs. Ss found tne work more mteresting; they worked hyder; they betto understood what 
they were doing; and they thought more carefully about the meaning of their work. Ss showed ^gnlfi^t improve 
in meir ability to represent data ana to draw and support their conclusions. At first, teachers (Ts) felt a loss of control 
over S activities and the information to which they were exposed. After the first two projects, Ts sMd they were 
comfortable with ihe format and thought Ss were learning more, asking more thoughtful questions and had a better 
attitude in lab. 



Kelly, Gregory 

Siudeni$^RtJUctiom on mi ImiructionilnUrests, Frustrate 



Mon, 24 Apr, 1995 
»:30 AM 

Nevada 



This project seeks to incorporate students' voices into the evaluation of technological innovation. I interviewed 20 
students who had recently completed a microcomputer-based laboratory (MBL) physics cour^. I used 
constant-comparative analysis to code and categorize the interview data. Three themes are eviden^ ^ this analysis: 
(1) students had generaUy, but not entirely, positive views concerning MBLs, they appreciated the hand^n aspects of 
the lab and computer generated representations of data, (2) some students, particularly women, felt they didn t Mt equal 
access to the computer during the laboratory experiments, this issue was found to be related to gender, confidence, 
perceived competence and the social context of the collaborative groups, (3) in contrast to the cognitive perspe^ve 
offered in the literature conceiting the use of computers in science laboratories, students brought to the ejyeriwce ttieir 
own agehda. Students' diverse invests and reasons for their feelings concenting MBLs are discussed and, (4) I suggest 
what mis project implies for further research concerning the use of computers in schools. 



Kermis, William J. 

TtsHng SHmi4ii and Associated NeuropbysUdogicai Responses: Medwdolop >cd Problems Related to 
Digital Analysis of Analogue Data 



Tuc, 25 Apf^ 1995 
2:30 PM 
Emerald 



The purpose of this study was to develop a methodology for the direct measurement of anxiety in response to te^g 
stimuli *^Three europhysiological parameters of measurement were selected. Those parameters selects were cardiac, 
galvanic skin and respiration responses. Ten debilitating testing stimuli and ten facilitating testing stimuli wCTe u^. 
Those testing stimuli were validated in a previous experiment. Seventy-four subjects were randomly sel^t<^ to 
participate in the experiment. A three channel physic^aphy was used to collect data simultaneously on the three 
Neurophysiological parameters. The analogue data were converted to digital data for the purpo^ of analysis. 
Although there were several methodological proWems encountered with the analogue to digital conversion, results 
confirm^ the association between testing stimuli both debilitating and facilitating and Neurophyaolorical rwponse. 
The implication of direct measurement versus indirect measurement (i.e. psychometric measures) and validation of 
e:dsting test anxiety scales are described further in the paper. 



Kesner, Mm 8:30 am 

Gold Ruah B 

How to Make Chemistry More Relevant to tife Student 
Avi Hofstdn Ruth Beti-Zvi 

The Implementation of industrial chemistry case studies is often inhibited by the diemistry teacher who had, in most of 
the ca^, very little experience with such topics in basic preservice training. This study describes a "creative 
Inservlce training program conducted in Israel aimed at acquainting chemistry teachers with a variety of instructional 
techniques that could be utilized while teaching industrial chemistry topics. Assessment of students teaching 
industrial chemistry topics. Assessment of students' perceptions of the learning environment and Intents, using a 40 
items (8 scales) Likert type Inventory, revealed the following: (1) students who learned industrial cheinlstr^ 
outperformed students who did not learn industrial chemistry on the following scales: ''relevance'', "applicability , 
"becoming fuhue citizens", (2) students who studied Industrial diemistry with teachers who had undergone intensive 
"creative'^ inservice course outperformed students whose teachers had undergone only a regular baling on the 
following scales: "relevance", "applicability", varying classroom procedures and, (3) on the whole, no difference was 
revealed between boys and girls. It has been demonstrated that both girls and boys found industrial chemistry relevant 
and applicable. 
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Keys, Carolyn W. ^ 

inUiathig AuUfentic ifumstigation in an Urban MiddU School Indicators of Success in SdenUftc 
Reasoning and Writing 

Ttrriatioc Sbnmoiis 



Mon, 24 Apr, 199S 
S:30 AM 
Suite 2625 



This study describes preliminary findings for the implementation of an "authentic" model of instruction, the generative 
model (Harlen & Osborne, 1985), in an urban middle school setting. This model has potential for developii^ a 
particular dimension of science literacy: the ability to read, write and understand the science geiure experiment. Tne 
goal of the study was to identify grounded indicators of success for future evaluations of the model. Student written 
mvestigation plans and reports were analyzed using inteipretive methods. The results show that important indicators 
of success for student-desired investigations include: writing clear injury questions, identifying appropriate outcome 
measures and specifying fair test conditions. The best written conclusions directly answered the mvestigation question 
and dted evidence but rarely elaborated on an explanation or theory. The findings suggest that grounded inmeators 
closely match theoretical incucators suggested by Harlen Sk Osborne, as well as, consensus views of quality writing in 
the genre, experiment. The model appears to be well suited for constructing thinking and writing skills, though 
integrating new information with prior knowledge remains a challenge. 



Klapper, Michael H. 

A Survey of Sdent^ Understandings: Comparison between Teachers and College Students 
Shiriey DeLuda Jeffrey Trent 



Mon, 24 Apr, 1995 
S:30 AM 
Rc<lwoo4 



A 25 question survey was constructed to determine basic science understandings. This survey was administered to 
students enrolled in college non-major introductory science courses and to teachers in summer elementary and middle 
school science or mathematics workshops. Tf.e teachers did significantly better than the students, with the major 
differences in those questions dealing witn ear^n/space sciences and mathematics skills related to sdeiKe. While scores 
were correlated with previous science courses taken, those correlations were parallel for both students and teachers, 
suggesting that some factor other than formal exposure accounts for the difference. The teachers' scores were only 
we^y dependent on number of years teaching and number of previous workshops attended. Other potential 
explanations for the better teacher performances are also inconsistent with the data. We propose the hypothesis that 
the better performance of the teacners derives primarily from their own informal efforts to acquire tne knowledge 
needed for their own teaching. 



Knight, Stephanie L. * 

TARPS IV: Implications of the TARPS Model for Teacher Educators in Moileling BaUnKed Learning 
Environments 

Dtwn Parker 



Tue, 25 Apr, 1995 
8:30 AM 
Gold Ruah A 



Relationships between students' perceptions of their learning environment and student outcomes has been well 
established. Instructional decision making oriented toward creation of appropriate learning environments is an 
important focus for teacher educators, particularly when there are concerns about the balance of content and effective 
instructional strategies. Research questions in the TARPS project centered on teachers' perceptions and subsequent 
planning of well-balanced lessons that considered both content and instruction. Data included, transcripts of 
think-aloud interviews that focused on instructional and curricular decisions, made during the development of 
integrated mathematics and science lessons, prior to exposure to the model, at the end of an intensive training session in 
the use of the model and after one semester of use of the model in their classrooms. Data also induded questionnaires 
and observational data to assess teachers' p^ceptions and dassroom behaviours related to the creation oifferent types 
of learning environments. Results revealed initial differences in their perceptions of effective learning environments in 
their content areas. After Intervention, teachers differed in their abilities to use the TARPS model in adapting their 
instructional planning and implementation. 



Koballa, Thomas 

An Evaluation Mode! iritib Participant Constructed Components 
Dtvid Butt! joMph Rltcy 



Stnnd 5 Sun, 23 Apr, 1995 

4KW PM 
Olifomia 



We are continually faced with making judgments about what difference a program makes for th^artidpants. 
Evaluation models can be used tfiat range from predetermined goals to goal free designs. However, in PACE, the unique 
dimension is the use of partidoants in establishing both the goals and their usefulness. In the first step of the moael, 
partidpants describe what they expect from the program, what they value from the program, what they intend to use 
horn the pre^am and later wrat they were able to use. The second step is the categoi^ng of partidpant responses and 
validation ofthese categories using a modified delphi technique. The last step is Interpreting what made a difference 
based on the Koballa model of reasoned action — identifying tnose categories that represent internal desires contrasted 
with those external restraints. Thus, did it make a difference is answered in terms or what partidpants expeded, what 
they valued, what they inteiKled to do and In terms of what they actually did accomplish. 
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Kokoski, Teresa M, " 

Restructuring the Content and Instruction of the Mathematics and Science Courses for Elementary 
Education Teachers 



Tue, 25 Apr, 1995 
2:30 PM 
California 



Anne Midseo Walter Thomas Kyner 

This paper reports the combined efforts of faculty members of the College of Education, the College of Arts and Letters 
at the University of New Mexico, scientists from Sandia National Laboratories and classroom teachers to restructure 
the mathematics and science content courses taken by elementanr education majors. The committee reviewed and tiiem to 
national standards and directives. As a result, several standard reviewed, emerged to form the core of a model to 
improve the content instruction of science and mathematics courses. This paper presents a potential model for 
elementary teacher education based on collaborative efforts across the community and driven by national standards 
and directives. 



Komorek, Michael 

A Learning ProcestStudji on Benmitmy Features of Chaos Iheoty 
Relnders Dult 



Stnnd 1 Sun, 23 Apr, 1995 

700 PM 
Explonitorium 



This study is part of a larger project on educational reconstruction of elementary features of chaos theory, i.e., on 
analysing whether it is worthwhile and possible to introduce key issues of this theory into science instruction. The 
focus of Sie study is the issue of limited predictability of chaotic systems. Learning processes of 11 students (six females 
and five males; Grade 1^ medium age i8; German Grammar School) are investigated by an approach that is based on 
Les Steffe's method of the teaching experiment. Interviews are deliberately used as teaching situations. There are four 
sessions of about 45 minutes with every student. Three sessions investigate the development of students' understanding 
the the referring learning processes, the last session takes place some lO weeks later in order to mvestigate long term 
effects of the learning sessions. Results show that understanding of the issue of limited predictability is possible for all 
students involved on the basis of everyday ideas. (Juite substantial conceptual change processes could be observed 
concerning students' general view of predictability in physics. 



Koran, John J., Jr “ 

Research €t$td Evaluation in Natural Histoty Museums and Science Centers: Medu}dologyf Findings, 
Appiicatiom 

Mary Lou Koran Lynn D. Dierking Lehman Bame» 



Sun, 23 Apr, 1995 
10:30 AM 
Redwood 



The terminology "research" and "evaluation" is frequently used interchangeably in museums and science centers. Since 
the intent of each is different, generalizability different, methodology frequently different, audience different and the use 
to which the findings will be put different, it is essential to enfferentiate between them. While elements of the 
methodology of each are similar, one demands rigor resulting in generalizability while the other less rigor leading to 
value jucigments and decision making. The speakers in this interactive session will describe and illustrate this 
distinction in the research and evaluation studies reviewed. The application and significance of both types of 
procedures to the museum and science center setting will also be discussed. 



Krajcik, Joseph S* 

TeidnmlogicaiSupportfor dm Professional Development of Science Teachers 

EUiot Sdoway Ronald W. Man Phyllis Blumenfeid Nathan Bos 

Barbara Ladewskl 



Sun, 23 Apr, 1995 
4:00 PM 
Cold Ruah A 



Research on teacher change identifies the complexity in developing an imderstanding of the theoretic^ framework 
underlying new non-prescrip tive approaches to teaching and integrating that understanding with rich visions of 
possible classrcx>m enactments. Teachers ne^ a great deal of support if they are to transit to new constructivist models 
of science teaching. This symposium explores the extent to whfen multim^a technology provides support to science 
teachers as they attempt to understand and enact new nonprescriptive approaches to instruction. Based on work with 
60 teachers, the symposium considers how technology can be us^ as a partner for science teacher enhancement. We 
report the development and research on two technology tools in particular. Through the use of the first tcx>l, the 
Casebook of Project Practices (CaPPs), we explore how teachers use multimedia tools to develop new ideas about 
science teaching. Examination of research on the second tool, the Project Integration Visualization Tool (PlVit), 
provides an opportunity to explore how graphic oriented tools help teachers plan and enact projects. Discussants 
representing multiple research and practice perspectives — including teacher learning, interactive multimedia desim 
and public school practice — provide commentary on the design ana use of interactive multimedia learning tools lor 
teachers. 
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Kuiper, Wilmad ® 

The FmpteimenUakmof CortfexT and Activity Based Science Education: Mentions and Reality 



Tue, 25 Apr, 1995 
5:30 AM 
Redwood 



Basic education is currently being implemented in Dutch lower secondary education (age 12 through IS). Basic 
education refers to a core curriculum of 15 subjects, among which are Physics-Chemistry and Biology. ITie most 
important aim of basic education is a curriculum raonn. As to Physics/ Chemistry and Biology a shift in emphasis from 
structuralistic and receptive to context- and activity-based learning is stron^y advocated. This paper describes 
particularly the objectives, desi^ and results of explorative case stumes of the teaching practices of four exemplary 
Physics and four exemplary Biology teachers in lower secondary education in The Netherlands. The case studies were 
undertaken as a second step in a study focusingon getting a oetter understanding of the actual implementation of 
context- and activity- basea science eaucation. The first step encompassed a representative survey using a teacher 
questionnaire. The assumption underlying the case studies was that studying exemplary teaching performances could 
provide support to the Improvement of the teaching practices in the direction of the intended curriculum reform. The 
case studies were conducted in 1989-1990. Data were collected by means of direct observation of lessons, interviews, 
textbook analysis, adiievement tests analysis and by administering a student questionnaire. 



Kumar, David ^ 

Computer Technology and Science Assessment: A Research and Development Perspective 

Stanley HelReSQO Donna Berlin Arthur White James AlUdiuld Nancy Romance 

Michad Vitale Arthur White 

How computer technology might be used in science assessment is the focus of this symposium, 
assessment is said to have started a new approach to testing in science. Has it? If not, are testers simply reproducing 
old practices in a new technology? If, computer-based assessment in science were to contribute to new levels of 
learning, what new ftndings from cognitive theories of learning ought we employ? Who is doing the best kind of new 
thinking about this matter? Do we have some kind of empirical base? Any research findings so far? To answer these 
questions the symposium addresses research and developments in computer-based sdenoe assessment with the foregoing 
topics, including both theoretical and practical aspects of computer-based assessment: Computers in science assessment; 
past, present arS future; Role of computers in assessing inte^ated science and mathematics learning; Teacher advocacy 
of testing policy in the role of technology in science assessment; and Program evaluation concerns of computer-based 
sdeiKe assessment. Also the symposium addresses the issues in computer-based science assessment. 



Sun, 23 Apr, 1995 
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Kurth, Lori A. 

Dynamics cf Sdentfftc Design and Explanation in Middle School Collaborative Groups 
Chaiies W. Andmoo Annetntrle Pallncsar 



Sun, 23 Apr, 1995 
10:30 AM 
Gold Ruah A 



Collaborative groups appear to be an appropriate place for students to share their developing knowledge and work 
together to deepen and further their sdennfic understandings. In studying collaborative groups in middle school science 
classrooms, we had hoped that all students would have the opportunity to engage in critical elements of scientific 
discourse, design and explanation. Students were engaged in a course of study that introduced and developed rich 
activities in kinetic molecular dieory. Data analyzed mduded videotape of small group work which were coded to 
determine patterns across groups. These analyses were compared against our previous work with case studies to 
determine the extent that trends prevail in all the small groups. We found that students of various academic abilities 
engage successfully in design activities, but explanation activities would often be dominated by an academically 
successful student. In attempting to understano why the less academically students did not engage in explanation 
activities, we believe that students' comfort and engagement in scientific discourse can be better understood when 
considering the totality of their experience including their personal associations and connections with scientific 
activities. 



Kyhl, Carolines. 

The Development of Classification Structures widHn the Period of Concrete Operational Tbougfd 



Sat, 22 Apr, 1995 
8:30 PM 
Etncfald 



The purpose of this study was to establish whether or not there is an hierarchical order of attainment of the four 
classification structures whi<^ Piaget proposed in his logico-mathematical model for intellectual development. The 
relationship between performance on classification tasks and grade level and the relationship between task 
performance and gender were also investigated. The four mental structures examined are constructed during the 
Concrete Operational Period and pertain to an individual's actions performed on objects in order to logically form 
classes with the objects. The development of classification structures is germane to the field of sden^ education, 
because of the connection ^tween classificatory behaviors and reasoning in all science fields. Piagetian-type 
performance tasks for each of the classification structures were administered in individual interviews with lu4 
elementary, middle and secondary school subjects between the ages of 8 and 18. Statistical analyses revealed a 
developmental sequence of acquisition among the four classification structures. Chi-square analyses showed a 
significant relationship between task performance and grade level, but no significant relationship between task 
perfonnanoe and gender. 
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Larson, Jane O. 

For AH Intents and Purposes: Probh^ Ibe Levels of Intended Curriculum for a High Sdtool Cbembtty 
Class 



SutW 23 Apr, 199S 
IKK) PM 
Suite 2«2S 



The purpose of this study was to compare and contrast significant features of the multiple lavers of policy statements 
and objwlives comprising the intended curriculum of a chemistry class. Levels of this curriculum include state, jhstrict 
and local school science curriculum policies as well as those of curriculum developers and teacher. An additional 
obje^ve was to determine the relative influence of each level upon the teachCT and his ^bsequent implementation. 
Using data cc^ected in a year-long ethnographic study of curriculum modulation, a matrix was constru^ed to form a 
comp^ite of the levels in terms of objectives, recommended instructional methodologies, theoretical perspective, 
conception of curriculum and science curriculum emphasis. Preliminary findings suggest areas of inconsistency and 
contraction between and within the levels, creating an uncoordinated system ot intent. It was found t^t the teacher 
chose to ignore the outer layers of intended curriculum and implement the chemistry curriculum according to personal 
objectives with some input from the text and associated materials. 



Lavoie, Derrick R. 

Use o/Ttlecomm$micali<ms to Deliver Vtdversity Science ContentlEducoHon Courses to High School 
Science Teachers: An Evaluation 



Sun, 23 ApfV 1995 
1K)0 PM 
Pottoia 



The purpose of this evaluative study was to determine the effects of teaching university science content/ education 
courses to high s^ool science teachers via computers and modems. A user-friendly menu-driven software conferencing 
system allowed instructors to engage the participating teachers in learning activities characteristic of an actual 
classroom such as posing and responding to questions, disseminating information, handing in work and receiving 
feedback. Instructor interviews and participant surveys were conducted to assess attitudes and learning outcomes 
relative to the course delivery, the effectiveness of the electronic medium and participant/instructor interactions. 
Overall, the courses were view^ as worthwhile by the participant and instructors. Both instructors and participants 
experience a brief frustration period at the beginning of each course while learning to use the electronic medium. As 
the courses progressed, instructor roles became increasingly facilitative, with cooperative learning and inquiry 
questioning becoming predominant instructional strategies. 



Lavoie, Derrick R. 

SARSTnet: A Training and Discussion Session 



Stnnd 7 Sun, 23 Apr, 1995 

8:30 AM 
Pottoia 



JoePeten 

NARST-net is becoming increasingly valued by NARST members as a daily means for communication. The current 
Listerv mailing list exceeds 350 mem^rs and is growing steadily. Furthermore, as new members connect to the Internet, 
they need to b^me aware of its potential for communication. This two-hour interactive session will review the 
current Listserv application (signing on and off, viewing and posting messages, auto-deletion) as well as explore new 
^plications. Participants win receive hands-on demonstrations of the Listserv as well as accessing the NARST 
Gopher server. Discussions will focus on the use of NARST-net for an dectronic journal, electronic newsletter, on-line 
networking groups, resource compiling and science education electronic conferences. Join us and become a part of the 
''Information Super-highway". 



Lawrence, Chris 

Historical Reporting ofTeadting-leaming Experiences ht Iowa SS & CiANew Type qf Teaching Module 



Tuc, 25 Apr, 1995 
2:30 PM 
Emerald 



Robert Yager 

This case study will portray the many facets Involved in the development of a new type of module in the Iowa SS&C 
project. The melding of action research with module development has resulted in exemplars, historical r^orts of 
teaching experiences, that dg?ict major aspects of the Iowa SS&C framework and other national science education 
reform efforts. These exemplars, as a set, rg>resent the basic framework of a module and Include the following: (1) 
conceptual webs representing an overview of the structure and major themes of an entire 3-6 week e)qx?rience, (2) unit 
rationales connecting learning goals, (3) in-depth narratives of students' experiences, (4) in-depth reports of student led 
investigations, (5) resources m the community and, (6) explanations of national science reform assessment standards 
and how they were met. These modules serve as a means of passing on what these teachers know about 
tcaching-leainmg and preserve much of the complexity of teaching-learning experiences. 
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Lawson, Anton E. 

Vsh^ Leartih^ Cycks to Ttadt High Sd>ool Chemistry 
James P. Birk Andrew MazzoUnl 



strand 5 Sun^ 23 Apr, 1995 

IdK) PM 
Suite 2tt5 



The purpose of this study was to evaluate the effectiveness of a series of learning cycles to teach basic chemical 
concepts, develop student reasoning skills and improve student attitudes toward chemist^ in high school chemistry 
courses. Thirty -two high school Chemistry teachers took part in two summer workshops in which the learning cycle 
mediod of instruction was introduced. The teachers then assisted in the development of 35 learning cycle based lessons 
and subsequently used them in their courses. Courses taught by other teachers in the same schools served as controls. A 
total of 10 m students comprised the experimental group taught with the learning cycles; the control group contained 
997 students. Posttests aaministered during the mird month of the second semester revealed small but significant 
differences in favour of the experimental group on all three measures (concepts, reasoning and attitudes). Experimental 
group students did significantly better on the concepts test in spite of the fact that their teachers "covered" fewer topics 
&ian did the control teadiers. Number of topics ranged from six to eleven vrith optimum performance at eight topics 
introduced. 



Lederman, Norman G. 

Translation and Transformation of Teachers' Understanding of the Nature of Science into 
Classroom Practice 



Tue, 25 Apt, 1995 
5:30 AM . 
Caltfornit 



The purpose of this multiple case studv was to investigate the influence of teachers' understanding of the nature of 
science on classroom practice and to delineate factors which facilitate or impede this influence. Five Grade 10 Biology 
teachers constituted the sample for this year-long investigation. A combination of semi^tructured interviews, 
open-ended questionnaires classroom observations, instructional plans and materials, periodic informal interviews 
and student interviews served as sources of data. Using analytical induction, data sources were viewed independently 
and together in order to triangulate data while construct!^ teacher profiles. The results indicated that teachers' 
concepaons of the nature of science do not necessarily influence classroom practice. Of critical importance were 
teachers' level of experience, intentions, perceptions of students and beliefs about Biology/Science instruction. 
Further, although certain activities mcxiel the nature of science, such activities do not result in development of students' 
conceptions without an explicit attempt by the teacher to address the nature of science. The results have critical 
implications for preservice Anservice teacher education as well as the successful implementation of enrrent reforms that 
strongly emphasise he nature of science. 



Lederman, Norman G* 

Can There Be a Universal Science in Our Multicultura! World? 

Maty Atwater Nancy Brickhouse Wttiam Stanley 

Denis PhlUips RotiGood 



Stnnd 8 Sun, 23 Apr, 1995 

8:30 AM 
CtysUl 



Cathleen Loving 



Interest in "multicultural science" is steadily increasing and has become more prominent in the science education 
literature. Many scholars have criticized the current science curricula (as well as the ^ence advocated in the reforms) 
as presenting only "Western Science" or presenting the view that there is only one science. Alternatively there are just 
as many scholars who take the position that science has only arisen once in history and, that the various 
culture-specific activities performed throughout the world, (and throughout history) that nave also been labeled as 
science, are actually either technology or something other than science. Although few would argue that science is not 
influenced by the culture within which it is practised, there is much debate whether this influence constitutes different 
ways of knowing or simply cultural infusion. 



Lee, Kwan-Min 

Schooling Experiences of Black Soud»^rkan Students: ACaseStudy 



Stnnd 6 Mon, 24 Apr, 1995 

10:30 AM 
OUifomte 



Using the phenomenological approach (Schultz, 1967), six College of Science students were interviewed in-depth about 
their past schooling experiences and their current experiences in the university. The purpose of this proj^ was to 
understand what it meant for these students to succeed in a traditionally white university. Their stories were told in 
the profiles (cf. Seidman, 1983) constructed based on their own words. Important them es (cf. Moiling^ woth et al, 1993) 
in the form of significant events as shared by these students were also identified. 



Lehman, James D. " 

An Examhudion cf Science Teadms' Use and Perceptions of Interactive Videodiscs in the Classroom 
Dianna Biickner 



Mon, 24 Apr, 1995 
4K)0 PM 
Portola 



This evaluation study was designed to investigate teachers' methods of usi^ interactive videodiscs in the science 
dassroom, their perceptions of me technology and evidence of its impact. Thirty-six K-12 teachers partidpated in 
inservice training on the use of interactive viocodiscs in the sdence education and then integrated interactive videodisc 
activities into their classrooms. Data from teacher questionnaires, usage logs, classroom oteervations and interviews 
as well as student attitude and performance data were collected. Considerable variability in dassroom usage was 
found. Teachers perceived the technology to be motivational and benefidal for student learning and student results 
were positive. However, lack of time ana limited equipment availability were identified as limitations or barriers to 
mage. Suggestions for implementing interactive videodisc technology in the classroom emerged from the finding^. 
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Lennon, Alan " 

The InttracHcm of Spatial Perception^ Spatial Orientation and Spatial Visualization with 
Achievement in Microbiology 

Margaret £. Helmbrook April L Gardner 



Sun, 23 Apr, 1995 
(1:30 AM 
Emurald 



This study examined the relationships between three spatial abilities and achievement in a college junior-level 
microbiology course (n=^). Using stepwise multiple linear regression, spatial perception, spatial orientation and 
spatial visualization were examined along with other variaUes to determme their usefulness in accounting for the 
variances in overall course grade, final exam grade and lab grade. Analyses were performed separately for males and 
females due to known sex differences in spatial abilities. For males, spatial perception ana spatial visualization 
together accounted for 37% (p< .02) of the variance in lab grade. There were no gender differences, however, in 
miCTobiology achievement. While other abilities and strategies are being studied to determine their efficacy in 
predicting success in microbiology, these results indicate that spatial ability is a better predicting variable for males 
than for females. 



Lewis, Eileen " 

longUtuUtial Assessment of Conceptual Understanding and Its Relationshtp To Epistemological Vietos 



Mon, 24 Apr, 1995 
S:30 AM 
PortoU 



This study presents longitudinal data on the persistence and participation of students in Science classes. It uses case 
studies (N=^) to characterize students' reasoning about scientific principles, to describe their beliefs about the nature 
of science and themselves as science learners and to follow their p>artiapation and success in science classes. These 
case studies begin in the first semester of Grade 8, and continue tiirough students' senior year in high school a period of 
almost five years. Case studies were constructed using analysis of clinical interviews, open ended pretests and 
posttests, as well as student's participation in learning experiences. The case studies demonstrate the effect of a lack of 
integration of everyday and scientific reasoning on the growth of both conceptual and epistemological ideas. The data 
also suggest how instruction can build on student's intuitive ideas to promote robust knowledge as well as more 
productive viev,*s of science as an enterprise. Further, the data give insights into effective methods for learning sdenoe. 



Lii, Bor-Wei 

Elementary €md Middle School Students* Image of Science and Scientists Related to Current Science 
Textbooks 



Mon, 24 Apr, 1995 
8:30 AM 
California 



HsiaoChlng She 

The purpose of this study was to examine different grade level students' image of science and scientists and connection 
with current science textlxxjk The modified Chamoers' E>raw a Scientist Test (DAST) procedure was administered to 
elementary school Grades 1, 3, 5 and middle school Grade 2 (Grade 8) for a total 289 students in Taiwan, ROC. 
Resulis showed that students drew more indicators as they progressed into higher grade levels. In addition, more 
students in higher grade levels drew scientists wearing lab coat, eyeglasses, with facial features, symbols of research, 
symbols of knowleage and relevant captions than lower grade students. Moreover, the analyses of individual students 
drawings revealed an increase in sophistication and complexity across the four grade levels. Students very often drew 
what their science textbook presented, which supports that our current science textbooks indeed have some degree of 
influence on students' image of science and sdennsts. 



Lim, Siew-Bee * 

Cb/n$ges in Attiti4des Towards Profess '^nal Upgrading of Primary Science Teachers in Brunei 
Darussalam Following an Ei^ Wetk Inset Program 

Philip Adcy 



Mon, 24 Apr, 1995 
10:30 AM 
Gold Ruth B 



This paper will report one aspect of a project looking at the long-term effectiveness of an intensive centre- and 
school -based inservice programme designed to change Bruneian primary teachers' science teaching methods. The 
development and validation of an attitude questionnaire which has scales for Confidence as a science teacher; 
IVofessionalism; and Receptivity to upgrading, will be described and implications drawn for desirable characteristics 
of future inservice courses. 



Lin, Huann-Shyang 

The Development Beginning Chemistry Teachers* Teaching Tedndques 



strand 4 Sat, 22 Apr, 1995 

8:30 PM 
Eznarald 



The purpose of the study was to investigate the development of beginning Chemistry teachers' teaching techniques. 
Each of the 1 5 participants was observea and videotaped 50 minutes at the TCginning of the first year teaming and 50 
more minutes at the end of the year. ([Questioning skills and teaching performance were analyzed. It was found that the 
beginning Chemistry teachers made progress significantly on asking divergent questions, using wait time and overall 
teaching performance. However, tWy seem to have difficulty in using analogies to clarify science concepts and 
initiating classroom discussions. In addition, the beginning Chemistry teachers tended to ask their students to memorise 
the sdence content knowledge and formulas in the textbook. 
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Lin, Sheau'Wen 

Blologf Teadttn' Knowledge Base €fhuiructlonal Reprttenlatkmt 
Jong-Hs)ang Ytng 



Stfluid 3 Sun, 23 Apr, 1995 

8:30 AM 
Carmel 



The purpose of this study was to identify the knowledge base that contributed to the Biology teachers' instructional 
representations. Participant observation, interview anovarious related documents were used to collect data from four 
exemplary junior high school Biology teachers. Analysis indicated that the knowledge base of their Instructional 
r^resentations consisted of five m^r categories: knowledge of subject matter, students, curriculum, context and forms 
of representation. Each category had several chief subcategories. These categories overlapped and interacted with 
ea<h other. The knowl^ge base of their instructional representations made them teach effectively. 



Lindauer, Ivo E. 

A Prefik o/Biohgy Teachers ht the USA 
Mary Qudtzsch 



Strand 4 Tue, 25 Apr, 1995 

IKK) PM 

Nevada 



A profile of puHic school biology teachers (Grades 7-12) in the United States will be presented. The 1990 - 91 Schook 
and Staffing Survey (SASS) dataoase was the source of the information. Descriptive statistics are used. Variables of 
gender, ethnicity, age, type of degree, main and secondary teaching assignments and locale were used for comparison of 
Biology teachers to other science teachers. Each of the variables were presented in two separate groups; Grade 7 and 8 
Science teachers and Grade 9 through 12 Science teachers. 



Linn, Marcia 

Computer as Learning Partner A Retrospective^ Parti 

Phil Ben Helen dark Elizabeth Davis Brian Foley Christopher Hoadley 

Jacquie Madhok Lawrence MuUenberg Rick Wrinland Judy Stem 



Strand 7 Sun, 23 Apr, 1995 

12:30 PM 
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Sherry Hsl Eileen Lewis 

Car! Gkrger (continued below) 



In this symposium we describe 10 years of research develcying a middle school physical ^ence currictilum called the 
Computer as Learning Partner (CLP) that has the goal or helping students develop an integrated, coherent view of 
sdenufic phenomena. To illustrate how the project evolved, we will start by contrasting video dips from ^ current 
dassroom wi^ those from the earliest version of the program. A panel of researchers who have participated arid 
advised CLP will discuss technology and instruction in Part I and learning and epistemology in Part U. Panelists will 
synthesize design principles that could guide use of technology for instruction and illustrate these prindples by 
describing the dSctronic laboratory notelxxik. Multimedia Forum IQosk, thermal model kit and heat ters sunulanon. In 
addition, panelists will identify how teachers can use technology to help students integrate their ideas. Topics will 
indude computer modchng environments, electronic notebcxiks that prompt and help students complete assignments and 
creative assessment techiUques. 



Linn, Marcia 

Computer as Learning Partner A Retrospective, Part II 

Joe Kr«|cik Nick Buibulcs Doug Kirkpatrick 

RiANachmlas Yad Friedler Roy Pea Nancy Sooger Bob Tinker 
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John Layman Jim MlnstrcU 
Bat Sheba Eykm 



This symposium continues the desaiption of 10 years of research, developing a middle school physical sdence 
curriculum called the Computer as Learning Partner (CLP), that has the goal ofhelping students develop an inte^ated, 
coherent view of the sdentific phenomena. In this session, a panel of researchers who have partidpated in CLP, will 
discuss curriculum and how it incorporates growing understanding of student learning and epistemology. We start 
with a discussion of the potential goals of the science curriculum, focusing on lifelong leaning of sdence rather ^an 
immediate gains in factual knowle^e. We describe ways to help students xmderstand energy and its transformations. 
We posit roles for student views ot sdentific events, am explain how sdence activities can help students develop a 
repertoire of explanations for sdentific phenomena linked to problems at varying levels of abstraction. Taking this 
perspective makes it easier for students to understand the nature of sdence and to monitor their own learning proces^. 
Specific aspects of the CLP curriculum induding, sdence projects, sodal support and equity and distributed cognition 
will be analyzed. 
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Liu, Chin-Tang * 

lit EfftcHutnest of tit Iowa Scope, Sequence and Coordination Project: A Holistic Teacher 
Enhancement Sitidy Focusing on Teacher and Student Cbangtt 

Robert E. Yager 



Tue, 25 Apr, 1995 
5:30 AM 
Redwood 



The failure of past science education reform movements has resided in the. implementation j^ase (Jackson, 1983; 
Walberg, 1991), The lowa-SS&C project is an effort to utilize the Sdence-Tedmology-Sodety (&I3) approach as well 
as the Iowa Chautauejua in-service model for improving the science teaching and students' learning in the classroom. 
To examine the effectiveness of the project, a systematic evaluation of teadier changes and grow^ in their students has 
been undertaken. Significant findings can be generalized in terms of changes in teachers and student learning as the 
followings: (1) teadiers gain significantly in terms of their confidence to tea<ii science, (2) teachers gain significantly 
in their understanding of me nature of science and technology, (3) teachers gdin significantly in their understanding of 
the nature of technology, (4) teachers improve dramatically in their abuity to use strategies that can be termed 
"Constructivist" 2 md, (5) students gain si^ficantly more when experiencing science in an STS format than odier 
students in traditional classes (textbook dominated) in the areas such as concept mastery, science process skills, 
application of process skills and concepts, creativity skills and positive attitudes toward sdeiKC. 



Loats, James 

Mathematics Reforms in the Rocky Mountain Teacher Education CoUaboroHve 



Sinnd 4 Sun, 23 APc 1995 

4.00 PM 
Washtng^n 



This paper describes the five year goals and the first year accomplishments in the reform of mathematics majors courses 
targeted in the Rocky Mountain Teacher Education Collaborative. These revisions are based on the same common 
reform framework as the science revisions, although the targeted courses in mathematics, unlike Chemistry, are not the 
same as each Institution. At one collaborating institution, the reform targets an upper level course in mathematical 
modeling and team teaching of the combined mathematics methods and general secondary methods courses (induing 
field placement with outstanding secondary mathematics teachers). At a second collaborating institution, die reform 
targets include trial sections ot a new College Algebra course using a problem solving based curriculum and a 
problem-based course in higher Geometry. At the third collaborating institution, a Linear Algebra course has been 
revised. 



Lomask, Michael 

Beghudn^ Science Teachers and Petformance Assessment in Connecticut 
Joftn Boykolf Baron 



Strand 5 Sun, 23 Apr, 1995 
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Redwood 



In the last four years, the Connecticut State Department of Education (CSDE) has been involved in the development of 
performance-based teacher assessment in mathematics and science. This paper will describe and analyze findings from 
the teaching portfolio assessment program during 1993-94. Thirty-two beginning science teadiers were ask^ to 
document mans and students' work in a lab-centered performance assessment task in their classes. During the winter 
these teachers participated in four workshops in which they experienced and studied teaching for conceptual 
understanding the use of performance assessment in science. During the spring, all 32 teachers submitted teamng 
portfolios that contained the instruction design for a two-week learning unit, videotaped segments of one performance 
ass<^ment activity and student work on the assessment task along with written commentary. The main findings were: 
beginning science teachers were able to create/adopt performance-based lab activities that engaged students in 
experimentation and reflective practice; most performance tasks that were used by beginning science teasers were 
actually adaptations of exiting lab activities, not all of which were appropriate for use as performance-based 
assessrnent; to ali^ new practices of alternative assessment with science eaucahon reform goals teachers need support 
and guidance in: now to develop performance-based assessment tasks; how to read and interpret students' work; how 
to make assessment an integral part of teaching and how to help students assess the quality of meir own work. 



Lord, Thomas R. 

Despite What the Reseanh Suggests, Matty Women are as Good as Men in Visuai SpaHal Aptitude 



Tuc, 25 Apr, 1995 
1:00 PM 
Suite 2601 



Two standard measures of spatial aptitude (cube rotation and paper folding) were given to several hundred students 
majoring in elementary education at a midsize university. The population averaged 21 years of age and contained as 
many males as female members. The results of the tests were scrutinized by subject matter concentration and sex and 
compared to national averages for the activities. As expected the men in the study significantly out-performed the 
women. In addition, the students with science and math specialities did better than students in other concentrations on 
the spatial tests. However, when the gender-concentration measures were examined together, it was found that the men 
and women choosing to specialize in science and math scored significantly higher on the tests than their non 
scieiw-math prors. When the scores of the women in this group were compared to the men, it was found that there was 
no significant difference between them and their male colleagues. Furthermore, these women scored statistically higher 
than men in the study not specializing in math or science. 
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Lorsbach, Tony 

A CrUlcai P^r^ecHve Prvftssionai Det^hpment in Science Ed$4caiicn: ACas^Studj 



SuxK, 23 Apr, 1993 
4A0 PM 
Suite 2M1 



This study examines the impact of a two year professional leave by one kindergarten teacher, Pam, to become a teacher 
trainer for a new handsK)n elementary saence program adopted by her district. The study uses a critical perspective to 
examine the growth of Pam from her initial concerns ot "teacher traiiung" to her present concern of providing 
opportunities tor teachers to engage in worthwhile professional growth activities that she believes fadlitated her own 
professional development (e.g., en^ging in philosoj^cal discussions on the nature of teaching and learning science). In 
contrast to typical professional dwelopment opportunities, this study highlights what is n^ded for more genuine 
professional aevelopment opportunities in science education as experienced by one practicing teacher, as well as 
problems encountered along we way. 



Louden, William 

Vbat We Don’t Understand about Teadtingfor Understanding 



Stnmd 1 Moa 24 Apr, 199S 

2;30 I’M 

Nevada 



joiin Wallace 

Teaching for understanding is one of a family of related reforms currently receiving serious consideration by teachers 
and researchers in the United States and elsewhere in the international educational community. Behind the rhetoric of 
reform lie a series of unanswered questions about what is meant by teaching for understanding This study explores 
some of these questions as they apply in the context of constructivist school science classrooms. Data are drawn from a 
series of narraave case studies involving extended classroom observation. Several issues emerge from these studies 
induding the role of language, the use of analogies, teaching vs learning for understanding the use of context and whose 
understanding counts. We condude that the practice of teaching for understanding should not be abandoned as a goal 
but there is mudi to understand about making teaching for understanding work in sdence dassrooms. 



Loving, Cathleen C. "" 

From the Summit of “Trutb" to the “Slippery Slopes": Science Education’s Descent through 
Posititfist-Postmodemist Territory 



Sun, 23 Apr, 1995 
10:30 AM 
Suite 2601 



The objective of this research is to seek justification for sdcnce educators and the teachers they educate developing 
informed, balanced views regarding the positivist-postmodernist debate in sdence education. Thw is accomplished^ 
darifying origins and offering detSls on the current status of these two distinct positions. Inspired by Good's 1993, 
JRCT editoriafeomment to beware of the slippery slopes of post modernism, I have attempted to modify and broaden the 
highly focused debates surrounding radic^ constructivism of von Glascrsfeld and the rational realism of Matthews by 
discussing: (1) origins of important stances, (2) problems with simplistic reductions to two extremes, (3) dubious 
extrapolations and neglect of primary works, (4) postmodern -p >sitivist debates in the context of other 
disdjSines — such as literary theory and law, and (5) perspectives for science education that might assure a balanced, 
even-handed approach to positions on the nature of sdeiKe and the nature of learning science. Using bo^ historical 
and philosophical interpretations of the issues, I have concluded that current conceptions of both positivism and 
post-modernism are oversimplified by some who promote the extremes of both relativist and strict, 
nypoihetico^eductive modds related to what should be learned. 



Lovitts, Barbara E, "" 

NatUmal Science FoundatUm's Research in Teaddn^ and Learning Program: Where We are Going 
and How to Get There 



Mon, 24 Apr, 1995 
8:30 AM 
Washington 



The Research in Teaching and Learning program of the National Science Foundation has developed a strategic plan that 
outlines the program's current funding priorities. This session will be devoted to a discussion of the strategic plan and 
other related program activities, such as the program's current efforts to develop a handbook of amerglng qualitative 
methodologies, feme of the do's and donTs of writing preliminary and full proposals will be discussed. 



Lowery Bretz, Stacey "" 

Learning Strategies and Their Influence Upon Students* Conceptions of Science Literacy and 
Meanh^fiU Learning: The Case of a CoUeg/e Chemistry Course for Nonsdence Majors 



Tue, 25 Apr, 1995 
IKK) PM 
Portola 



While no consensus exists on the definition of science literacy, at its core is the idea of a scientific knowledge base 
whi^ must be applied to the personal dimensions of social, economic and political situations. Students must be able to 
utilize diis knowledge to make informed dedslons; they must be able to recognize when they need more information, to 
identify credible sources of such information and to incorporate this new information into their knowledge base. In 
other words, they must be able to learn meaningfully and to be cognizant of their learning. Meaningful learning is the 
process by which new knowledge is substannvely incorporated into an individual's existing costive structures. 
Hence, knowledge is viewed as a human construction ana the business of education is to enable prople to construct 
knowledge. This paper will present conceptualizations of science literacy and meaningful learning as experienced by 
nonsdence majors in an innovative introductory chemistry course designed to teach organic chemistry to the rwvice 
through a case-based approach. The implications of these conceptualizations for curriculum development will be 
discusm. 
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Lowrey, Kiisten 

An Introduction to CrUical Theory Ht Education Rtsemth 
Dan Mtcitaac 



Sinnd 10 2S Apt, 199S 

1:00 PM 
iU4weo4 



The three knowledge domains of Jurgen Habermas' critical theory are described and their means of generating and 
warranting knowledge claims is discussed. Related theoretical stances taken by Dewey, Marx and Friere are briefly 
described. Action research is defined according to the descriptions of Kemmis, Lewin, Rapoport and odier educational 
researchers and a link between Critical Theoi^ and AR is examined. Action research methodologies and role in 
educational practice are reviewed. Schon's reflective practice is described as a professional analog of critical theory 
and the fvixKiamental presumptions of critical dieory and action research are restaM. 



Lubczky, Aviva 

Students* E t wfr o nm erUai Awareness and Their Understanding of Chemistry Related SUES Isstses 
Uri Zolkr Ychudit J. Dori 



Mon, 24 Apr, 1995 
10:30 AM 
Oregon 



Environmental education (EE) is targeting at preparing environmentally aware, knowledgeable and motivated dtizens, 
who are willing to act for improving the environments quality of life based on their value system and minimal level of 
relevant disdj^inary and interdisciplinary literacy. We have investigated the EE-oriented entry behavior and the 
effect an EE-orient^ in-service sdcncc teachers training and/or chemistry teaching on students' understanding, 
environmental awareness and relevant higher-order cognitive skills (HCJCS). A spedally designed "prepost" 
questionnaire was administered to three groups of pre- and in-service sdence and chemistry teachers aw tne Haifa 
UniversiW-Oranim and Technion, respectively. Except for the in-service teachers, the other two groups were not 
exposed formally to sdence-technology-environment-sodeW (STES) issues within the courses. Our finduigs suggest 
that our students' awareness of environmental issues reflects what they grasp from the media rather man trom 
chemistry classes. They appear, however, to fail recognizingthe linkage between these issues and scored low on 
chcmislry-oricnted environmental problems which require HOCs capadty for dealing with. A prepost improvement of 
the HCXi capability was observeef, particularly for the students who scored low on tne pretest. 



Lucas, Keith B, 

Students* Perceptions cf Senior High School Physics 



strand 2 Tu«, 25 Apr, 1995 

8:30 AM 
Nevada 



This study aimed to describe some perception held by senior physics students in two Australian schools in relation to 
the nature of their physics course, their reasons for enrolling in it and the requirements for success in the course. A case 
study approach was utilised involving three classes. Exdusivc document analysis, gathering of data pertaining to 
teacher-student relationships and physics laboratory environment and in-class observations preceded semi-structured 
interviews with students and their teachers. Interviews were transcribed and the transcripts analysed using a strategy 
wHch resul^ in maps resembling concept maps summarising tfve main themes discussed. Confirmation of the validity of 
this analysis was obtained fr6m further consultation witn students. Major findings involved a high degree of 
consistency in relation to the perceptions of senior physics held by the students and their teasers and implicit in school 
document. Students found physics to be an interesting and enjoyable subject, which is demanding and highly 
math^atical, but useful for earning a high university entrance score, mere was also consistency regarding assessment 
pracHces in physics. The principal requirement was known to be hard work, aimed at understanding the principles of 
physics in order to memonse formulae and solve mathematical problems successfully. 



Lumpe, Andrew T. 

Teachers ' Beliefo and Their Intent to Implement Scientific Uncertainty in the Classroom 
Chariene M. Oemlak 



Sun, 23 Apr, 1995 
2:45 PM 
Redwood 



The researchers sought answers to two primary questions: (1) what are sdence teachers' belief-based affects 
concerning the implementation of sdentific uncertainty in the classroom? and (2) how do teachers' belief -based affects 
relate to their intent to implement sdentific uncertainty in their own classrooms? Sdentific uncertainty is dted as part 
of a definition of constructivism and the nature of sdence; two components in sdence education reform documents. The 
Theory of Planned Behaviour was used to determine K-12 teachers' attitudes toward implementation sdentiric 
uncertainty, subjective norm (what others think about sdentific uncertainty), and perceived behavioural control 
(external influences to teaching sdentific uncertainty). In a multiple regression model, all three indirect measures, 
attitude toward the behaviour, perceived behavioural control and subjective norm, significantly accounted for 50% of 
the variance In the teachers; intention to implement sdentific uncertainty in their classrooms (multiple R = .71). It was 
concluded that if sdentific uncertainty is to be included in school reform, these three teacher belief aspects should be 
carefully considered. 
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Lunetta, Vincent 

Science Teacher Education! Issues for a Contemporary Research Agenda 

Thocms M. Daiu Deborah Tlpptm Marvin Dniger 

L^onle Rennie 
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Mary Atwater 



Problems and issues in science teacher education are complex and meaningful progress will be more probable when 
science teacher education policy and practices are informed by rigorous and relevant research and scholarship. Tlus 
symposium has been designedf to pro.’note dialogue about important questions that should be addressed In science 
teacher education research and scholarship. Reform issues involving equity, diversity, ethics, curriculum standards, 
certification, supervision, school -university and intra -university partnerships, are very visible in the contemporary 
education literature and have implications tor science teacher education research. Reform of science teacher education 
delivery systems and institutions is implicit In Holmes Group and accreditation initiatives and in the gulf that continues 
to separate many in the science and science education communities. This symposium panel includes p>ersons in the 
sdcncc education community with special expertise in the following specific issues: gender equity, multicultural equity, 
bridging the gulf between science and education communities, bndging the gulf between preparing institutions and 
schools and promoting enlightened policy. Each will present a provocative, yet brief position statement outlining 
per^ectives on research needs, opportunities and resources in science teacher education research. A central question 
guiding the discussion that will follow in these brief presentations shall be: How can these i^eds and perspectives be 
studiea and applied in research on the education of teachers of science? 



Lynch, Sharon J. 

The Missing Unk The Implemented Curriculum in Prcfoct 2061 



Strand 4 Sun, 23 Apr, 1995 

2:45 PM 
Washington 



This Study centers on preparing pre and inservice teachers to teach Project 2061 science. To date, science education 
reform efforts have focused mainly on intended curricula (goals, standards, frameworks, etc.) and outcome based 
measures (assessments). The implemented curriculum — the way teachers plan to teach— has received less attention. In 
this Project, 21 pre and inservice science teachers analyzed the materials of Project 2061 including the 800+ student 
Benchmarks, developed a set of 60+ teacher implementation indicators, designed two- week inter disciplinary science 
units based on these materials and evaluated their units using the set of teacher indicators. This is a promising way to 
introduce teachers to Project 2061 in an indepth fashion and to produce a tool with which they will be able to evaluate 
their planning and teaching. 



Lynch, Sharon J. 

An Equity EUueprint for Science Education Reform 

jaquefynne Eedes Miry Atwater Okhce Lee 

Jack Cawley Doreen Rojaa*Medlln 
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7K» PM 
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Abbie WUletto 



The Equity Blueprint address AAAS's Project 2061 K-12 science education reform efforts. The focus is to explore the 
implications of iTojcct 2061 on various groups of students who presently: arc undcr-rcoresented in science classes and 
science related careers; do not achieve highly in science; have difficulty getting access to appropriate learning 
environments for science; and may not match current stereotypes of a "scicnccy" sort of student. We also consider 
students from groups who have traditionally done well in the sciences in the United States (some Asian Americans and 

f ifted and talented students) and attempts to assess how Project 2061 science affect them. The purpose of this Equity 
lueprint is; to summarize the barriers to equity in science achievement; to review upon current promising practices; to 
reflect how Project 206 Us goals may affect sdcncc achievement; and, to determine short-and long-term agendas for 
science equity. The members of the Equity Blueprint Committee arc experts in science education and equity issues, 
spedfically ger>dcr, African Americaas, American Indians, Asian Americans and English Language Learners, as well as 
rural populations (which can cut across all categories) and spedal education populations — students with mental 
disabilities, those with physical disabilities and the gifted and talented. 



Macisaac, Dan 

C$4rriculum Reformation in Undergraduate Physics Laboratories tia Action Research 



Tue, 25 Apr, 1995 
1K)0 PM 
Redwood 



A dissertation study employing action research (AR) methods and conducted over four semesters of practice in a large 
scale (2000+ students/ year) first year undergraduate physics laboratory will be described. Three cycles of AR will be 
recounted, along with the resultant changes in jgoals, methodologies and curricular practices. The data collection and 
analysis techniques and emergent knowledge claims of one cycle of AR will be described in detail. This cycle included 
the pursuit of ten students through the course by open-endea interviews, commentary, user observation protocols and 
artifact analysis. The various curricular and instructional changes resulting from study findings will ^ enumeratec; 
and briefly reviewed. 
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MacKinnon, Allan 

A Description and Analysis cf Techniques Involving an Interactive Video Lab School for Science 
Teacher Education 



Sutv 23 Apr, 1995 
9:30 AM 
Washing;ton 



The problem addressed in this research program is: How can institutional support for primary and inter^diate 

teacllers be orchestrated to enhance the development of continual learning and inqui^tout the 

Set in the context of the teacher education program at Simon Fraser University, this documente of teacher 

^u^ti)inXt«e designed to promote reflective leaching practice and analyzes the ^evel^m^ knowledge-b^e of 

^tidpants involved in tl^ experiences. This research program has created and mvestigatej a 

development" in science teachir^, in which preservice teacher education, inservice 

graduate programs in science education were orchestrated to run in conc^, where appropnate, wi^ Si® 

various facti^ of teacher development along this continuum would enharKe one ^ther vis-4-vis their mteradi^ 

This paper reports on an extension of this program involving teachers and schwl children aaoss the provmce through 

microwwe a^ broadband interactive video— essentiaUy, live audio and visual commurucahon at a distance. 



Magnusson, Shirley 

Unexpected Consequences of Using Technology to Help Elementary School Students Understand 
about Sound and Music 



Sun, 23 Apr, 1995 
4:00 PM 
Portola 



DanidbFord 



Malic Templln 



Annemarie S. Pallncsar 




Generative Uammg Model: the' dependence of meaning construction on selective attention and 
experiences. We examined students' understandings from ttie use of two Mftvrare ‘° 

about sound and music. The students were from a Grade 4 class m a school that primanly ^ w the ® 

part of a program introducing an innovative approach to teachmg saence. Findings indicated th^ the developmen^^^ 
understanding was influenced by the principles listed above, men using software that emulated an osem^cope, 
studente foun^ amplitude differences much more salient that wavelength ^fferenew, which were the 
When using a program that turned a computer into an electronic keyboard, students seem^ to lack siuncicnt 
experiences^to make use of the information from the program, which was intended to support them in consfru^ing 
in^ruments that could play a major scale. These findings mdicate that there is important loiowledge to be identified to 
help teachers plan instruction that can maximise the potential technology to facilitate leammg. 



Sltand 7 Tu«, 25 Apr, 1995 

Maor, Dorit pm 

' PortoU 

How Can We Use a Computerised Database to Enhance Students' Understandings in the Science 
Ciassroom? 



A new version of a scientific database was developed to enhance students' inouiry skills and ^gher^evcl ^ 
skills in the science classroom. A subsequent interpretive research study found that interaction with the c^puterised 
database in a constructivist learning environment provides students with enhanced opTOrtunities to instruct inqmry 
skills and high-level thinking skiUs (Maor, 199^. This demonstration sesaon will introduce t^new scienhfw 
database which contains infomiation collected during research expeditions to Antarctica as late as ^ 

followed by a discussion based on the research study on how to facilitate students engagement in 

sdcn« claLroomsIk which the teaching-learning process includes students interacting extensively with personal 
computers and teachers adopting a constructivist epistemology to teach. 



Strand 1 



Mon, 24 Apr, 1995 
4:00 PM 
Nevada 



Marencik, Joseph 

Conceptual Charge in Understandings of Electricity: A Comparison of Instructional Sequences with 
Voltage vs. Current as the Initial Concept 

John Settlage 

Whether the concept of current or the concept of voltage should be the first taught to high ^hool students has bwn 
debated in the literature for over a decade. In this study, we developed a unit of instruction atout el^^aty usmg the 
Learning Cycle model. Both sections of an Honors (Grade 9) Physical Science cou^ worked through idei’^cal in<lass 
activitiJ and homework assignments. 'Fhe only difference in the Instruction for the tv^ woups of s^dente was 
whether the concept of voltage was taught before or after instruction about current. <5n the 
students who stud^d voltage and then current had significantly higher scores than the studente who 
folio wpd bv voltaee Studente were administered a two-tier test about electricity several months after instruction and 
Ih vvith this instrument^perslsted^c/^^^^^^ No 

were found between an under dancing of electricity and studente pre-ins tructional familiarity with electricity nor 
with their level of cognitive developni?nt. 
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Mariani, Maria C 

Pupib’ Common$eme Idea$ about Ibe ComtructUm of Knowledge 



Stnnd 1 Sun, 23 Apr, 1995 

8:30 AM 
Redwood 



This preliminary study concerns the discussion of pupils' ideas about the coordination of evidence and measurement 
with theories or models in the construction of knowledge, with the general purpose io describe an "epistemology of 
commonsense reasoning". A small scale experimental research has bwn conauctra with this purpose in mind. Several 
questionnaires were designed and given to small ctouds of high school pupils in Sao Paulo, Brazil (five different kinds 
of questionnaires given to N: 33; 46 (pairs); 33; 25; 23; total: 160; ages: 16-18 year-olds). The analysis of data was 
mainly qualitative of the responses obtained; only one questionnaire was designed with the purpose to obtain 
quantitative information with the use of a Principal Components Analysis. The quantitative results indicate ^e 
presence of at least three relevant dimensions of commonsense thought about the construction of knowle^e: speoJativc 
against evident knowledge; beliefs against theories; and irrefutable against er^irically provable. The qualitative 
analysis gave some more support to these findings. This work was supported by CNPq. 



Marion, Scott F. 

Equity Issues for Large’Seak Performance Assessments; An Analysis of Gender and Race Differences 
Lorrie A. Shep«rd 



Sun, 23 Apr, 1995 
4K)0 PM 
Oregon 



This study examines the student performance by race and gender for three years on a state science performance 
assessment. I^eliminary analyses indicated tnat difference between whites and blacks, favored whites by 
approximately three-quarters of a standard deviation. However, girls scored higher than boys each year and for all 
tmee grades assessed. While these gender ifferences were relatively small (ES ranged from .1 to .25), the consistency of 
the pattern (favoring girls), especially as late as middle school grades, is fairly unusual. As many as 25% of the schools 
have results contradicting the state trends. We are exploring factors to help explain why certain schools are able to 
reduce gender and ethnic differences while the scores diverge in other schools. Our last line of inquiry focuses on 
differences among process strata within the science assessment. That is, race and gender differences on traditional 
content such as "concepts of science" may not mirror the pattern found on newer content and processes which arc more 
closely aligned with the current science reform efforts (e.g. "Process of science"). We will be investigating whether or 
not certain task features sudi as writing demand and ^pen-endedness" arc correlated with the variability in the 
pattern of race and gender differences across content domains and intellectual processes. 



Marlow, Michael P. 

Research in the Classroom: Implementation of a Regional Program 



Strand 2 Mon, 24 Apr, 1995 

4:00 PM 
Suite 2601 



Stacey E Mariow 

The purpose of this study is to examine student and teacher involvement in an integrated science research program that 
uses active learning techniques, co-operative learning and teacher facilitation to investigate real life problems. 
Twenty -eight classrooms, grades three to twdve, in ten soiool districts in Michigan are participating in the programme. 
Curriculum documents, student written materials, field notes from observation and interviews with students and 
teachers formed the database for this study. Three questions guided the research: (1) did the use of authentic research 
motivate students to expand their interest in scientific inquiry, (2) what were student's views about knowledge in the 
classroom e.g. it's nature, creation and use, and (3) what impacKs) docs the integrated science programme have on the 
teacher's approach to instruction? The findings indicate a much greater overall impact on the elementary classrooms 
than the secondary classrooms. Students in the elementary classrooms were more involved, asked questions that led to 
deeper understanding and furtfier investigation and generally pursued a more holistic approach to the topic. Secondary 
teaaiers were resistant to topic integration, stressing concern with time spent on "irrelevant topics". Entire 
elementary classes centered much of their curriculum on the research topic whereas only individual or small groups of 
students in the secondary classrooms became seriously involved, generally pursuing additional information outside the 
formal curriculum. Most of ^e secondary teachers tended to adhere strictly to the assigned research and rarely 
encouraged a broadening of the topic. 



Marlow, Stacey E. 

The ^ffects of Participation in a Math and Science Mentorship and Career Ascarerress Program on 
Middle School Girls 



S«t. 22 Apr, 1995 
7:00 PM 
Monterey 



Michael P. Marlow 

This study examined the effects of participation in a math and science mentorship and career awareness program on 320 
middle school girls. Using a combination of quantitative and qualitative data, the researchers examined students' 
attitudes about studying math and science in high school, their awareness of math - and science - related careers and 
changes in students' perceptions about themselves as learners and knowers in the math and science arena. The findings 
indicated that while there were statistically significant changes in the girls' awareness levels about math and science 
related careers and in their intentions to take more math and science courses in high school, the girls perceived 
themselves as receivers, rather than constructors of knowledge. 
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Martinello, Marian L. 

CbanglngPrestTviceTeadten’ PtrcepUom«^Sdml(PcInquitj 



Stnnd 4 Sun, 23 Apr, 1995 

10:30 AM 
Monterey 



This study explores the effectiveness of an undergraduate course on diversity of thought in developing preservice 
teachers' concepts of scientific inquiry. Subjects included 100 students enrolled in three sections of a required course 
entitled Modes of Inquiry Across the Fielas of Study and an equal number of control students who had not vet 
completed the course. The experimental group experienced a four week unit of study on scientific inquiry which 
examined ways of thinking reported by saentists and analysts of scientific inquiry. All sections were taught by 
different faculty following me same syllabus and using the same instructional materials, including CD-ROM andvidTO 
presentations. A 30-item survey measuring perceptions of scientific inquiry, with a Ukert response scale, was used in 
alternative forms for pre-surveys before ana after beginning a unit on inquiry in science and at the end of the term. 
Fireliminary item analyses suggest that subjects' perceptions of scientific inquiry may be moving toward greater 
awareness of differences in experimental and theoretical methodologies and the influence of content and context on 
scientific thinking. 



Martinez, Michael E. 

An Analysis of Student Outcomes Related to Integrated Science and Mad^ematics: 
A Reductionist Canonical Approach 



stnnd 5 Mon, 24 Apr, 1995 

2:30 PM 
Portola 



This study is part of a three-part project designed to explore the nature of student outcomes related to participation in 
integrated science and mathematics activities in different cultural settings. Four teachers in Grades 4, 5 and 6 observed 
their students during integrated activities and recorded student outcomes and evidence in Classroom Observation 
Journals. The purpose of this study was to code, sort and classify the student outcomes according to category, 
frequency, intensity and source of evidence. A total of 320 student outcomes were generated. Outcomes judged as 
irrdevant, vague or trivial were eliminated, resulting in an analysis of 242 outcomes. 'Tne outcomes were reformulated 
and after a series of data reductions, six canonical categories were identified in a taxonomic schema. These include: 
science and mathematics concepts and processes, cooperation, positive motivation /emotion, thinking skills, relevant 
and discouragement. The first three clusters of outcomes were most frequently r girted. A chi square test of 
independence showed that for clustered outcomes the four sites differed significantly. These results will be combined 
with those of another external researcher and further analyzed according to cthnidty to guide in the development of an 
integrated science and mathematics assessment package that is culturally sensitive and responsive. 



Mason, Diana 

Assessing Student Problem Salting Success on Selected Topics in Introductory Chemistry 



Sun, 23 Apr, 1995 
4K)0 PM 
Suite 2625 



The aspects of problem solving studied were the differences in the problem solving strategies used by novic^ (n=20) as 
they solved paired algorithmic and conceptual problems on selected topics: density, stoichiometry, bonding and gas 
laws. Data were gathered from the interpretations of incident identification ^aphs drawn at the time of the 
think-aloud interviews of novices and experts. Novices were placed in appropriate problem solving categories 
dependent upon their success rate in each problem mode. Differences detected in sub)ects' problem-solving schema (read, 
define, set up, solve and check) were evaluated in terms of the time needed to complete a solution, the number of 
transitions required and the rate of transitions over time. Results indicated that low algorithmic/low conceptual 
problems solvers exhibited greatest difficulty in finding solutions to stoichiometric problems and regardless of topic, the 
time required for a novice to solve an algorithmic problem exceeded the time needed to solve the paired conceptual 
problem. 



Mastrilli, Thomas M. "" 

Can Information Processing Approaches to Learning be It formed by Vygotskian Theory? Potential 
Interactions 



Sat, 22 Apr, 1995 
8:30 PM 
Emerald 



The purpose of this survey was to answer the question: Can information processing approaches to learning be 
inform^ by Vygotskian theory? A secondary objective was to identify how these component interactions might 
manifest themselves as effective practices within the science classroom. Possible models of teaching are also discussed. 
The procedure employed was a survey of the literature associated with particular components of the respective 
theories. Six components of learning that may have value in Illuminating how information processing and Vygotskian 
theory could merge are identified. Inc six components are: (1) individual comition with cooperative learning venues, 
(2) concept acquisition, (3) use of symbols, use of "bridging j^nalogies , (5) capacity for imitation ana mutual 
regulation and, (6) use of computers in the classroom for diagnosis ai. ' reflection. 
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Matson John O. 

The Art ijfReJItctit^.in a Two-way MHror: A ColkAoraHtw AtstobhgyapMcal Sti4dy by Thrte Science 
Educators 



Tue, 25 Apr, 1995 
&30 AM 
Monterey 



SharoQ Parsoni jim Rohan 

Recent research has focused on the use of reflection to examine teaching practice of preservice and inservice science 
teachers. Limited research however has been done by university science wucators on their own practice. This studv 
involved university science educators collaboratively participating in such an activi^ with an inservice teacher. It 
utiliz^ narrative inquiry to examine the practice of the three science educators. Specifically it used one form of 
narrative inquiry, namely autobiographical analysis. Autobiographical analysis is a useful methodology for 
self -reflection. In the study two science educators (uiuversity science educator and a K-12 science teacher) reflected on 
the influence of constructivism on their practice while the third reflected her practice from a postmodern feminist 
perspective. 



Matthews, Michael R. 

Pmw! Retiew of ^Science Teadfing: TbeRokof History and Philosophy of Science" 
Norm Ledemuui Cathleen Lmdng Denis Phillips 



Strand 8 Sun, 23 Apr, 1995 

4:00 PM 
CtysUi 



This session will consist of a panel of three reviewers — Norman Lederman, Cathleeen Loving and Dennis Phillips — 
who will each comment on a different aspect of Michael Matthews' recently published book Science Teaching: The 
Role of History and Philosophy of lienee. The author will respond to the reviews and then audience discussion on the 
book will be encouraged. This will include some accounts of how the book has been received in undergraduate and 
graduate science education classes. 



Mattson, Sue 

Videos of Case Studies: Issues Itwohed in the Development of Images for Science Teacher Education 



Sun, 23 Apr, 1995 
7K)0 PM 
Exptoiutorium 



The Case Studies Project in Science Education is creating 25 half-hour videotapes each centering on the story of one 
teacher's approach to a problem s/he has encountered in science teaching and learning. Working with science 
educators experienced in teacher education, teachers negotiate and implement strategies tnat can be applied to Jh<nr 
specific problems and evaluate the results as they bring them back to their classrooms. Each case is meant to highlight 
the types of problems and strategies that are at the heart of science education reform, and to emphasize that there are no 
easy solutions to complex problems. While the primary goal of this project is to create visual models of science 
education reform to provoke discussion and criheal analysis by the audience, the process of making highly edited 
videotapes raises several methodological and ethical issues. In particular, there arc questions about the extent to 
which contemporary approaches to research involving case studies might — or mii'^t — lx involved in the production of 
materials for science teacher education. This session explores these issues and mcir implications for this and other 
projects that arc using this potentially powerful medium to further goals for science education reform. 



Strand 5 Sun, 23 Apr, 1995 

8:30 AM 
Suite 2425 

Teaching Bioditersiiy: Resuitsof a Delphi Study in Germof^ 

The empirical curriculum study focuses on biodiversity. Seventy-seven persons, e.g. scientists, teachers and students 
were questioned atout the reasons, goals and contents of teaching biodiversity uang the Delphi method. The answers 
were grouped into 47 categories and summarised into five curriculum themes by duster analysis: (1) unifying principles 
in nature's diversity, (2) systematics of biodiversity, (3) ecology and maintaining biodiversity, (4) economics and 
biodiversi^ and, (5) enjoying biodiversity. All partidpants judged the themes to be of great iinportancc for biodiversity 
literacy. Ecology and maintaining biodiversity in particular was considered of highest importance. The results 
indicate that the exploration of biological diversity focused not only on taxonomy ana systematics; the results reflect 
the necessity to view biodiversity in contexts that have personal, sodal, ethical and cspedally ecologic^ meanings, 
instruction should he an active process, in which students observe, explore, name, understand and value biodiversity. 
The study of Wodiversity should indude numerous experiences with living organisms. 



Mayer, Jurgen 



Mayer, Victor J. 

Science Is: Understanding Planet Earth 

RoMnne Fortner Tung-Huang Hsueh 

Dtnjax MdUida Wilder 



strand 5 Sat, 22 Apr, 1995 

7K)0 PM 
Washington 



Mark Maley Ronald Pllatowskl 

Richard W. Pontius 



We are engaged in a massive sdcncc education restructure. This at a time in which we find ourselves at a unique 
crossroads in American and world history and consequently the development of American science. Since the early 
1900's sdcnce has been based on a "war economy". We have seen Federal Policy support an ever inacasing growth of 
sdence for military applications. This has deeply colored the science we teach for "All Americans". Sdcnce 
curriculum and its mode of delivery has closely reflected these federal priorities. It is time for a fundamental change in 
the product and process of sdence curriculum. This representation will provide a rationale for such fundamental 
change and report on evaluation results of efforts at middle school, high school and university levels to fadlitate such 
change including the development of a truly new integrated sdence curricula in schools representing ten mid -Ohio 
school districts and proservire and inservice teacher preparation programs designed to assist teachers to develop and 
implement such curncula. The curricula are based on the investigation of our earth system and its environs in space as 
the central organizing conceptual theme and use cooperative or collaborative learning modes. 





i 



141 



NARST annual meeting 1995 



Mayer-Smith, Jolie A. 

Science Heels Education. Metfacu^ColUAoratlon to Implement Change in a Uu-ge Undergraduate 
Problem Solving Course 



Tue, 25 Apr, 1995 
IKW PM 
Emcrmid 



Anthony J. F. Griffiths 

This study explores what can be learned and accomplished if faculties of science and education work collalwrativcly 
with the eoal of improving teaching and learning in undergraduate science. The context was a required tmrd year 
genetics course witn an enrolment of 500 undergraduates. Discussions concerning significant learr^g cumculties 
students experienced when solving genetics problems Initiated two professors, one from Sdence and one from Education 
to design a project to eriiance gene&s teadung and learning. Professors and teaching assist^ts Involved in the cou^ 
instru<Son met weekly throumout the semester with die ecucation faculty member to identify context specific learning 
problems and to design and discuss the implementation of innovative strategies for genctia instruction, Informahon 
collected through student questionnaires, instructor interviews, meehng transcripts and observational records by me 
project designers contributed to an understanding of students^ difficulties In learning; genetics and the barriers 
associated wth implementing diange in a large unaergraduate problem solving course. Findings from the first two 
years are summarized in the form of insights concerning teaching and learning genetics, im^ementing conceptual cnange 
in professors and students and the requirements for and value of collaborative endeavors oetween two faculties. 



_ strand 10 Sun, 23 Apr, 1995 

McClafferty, Terence P. 7^10 pm 

Exploratorium 

Did you Hear the Message?: Visitors' Use and Understanding of a Sound Exhibit at Interactive 
Science Centers 

Many exhibits at interactive science centres (ISO are designed to demonstrate the principles of physics covered in 
school science syllabi. This paper investigates visitors' (n=180) use of an exhibit and their^dcrstanding of sound 
reflection. ISC have their own behaviour^ and instructional objectives for the Whispering Dish exhibit. Visitors to 
an ISC either ignore, or unsuccessfully engage or engage successfully with the exhibit. The issup explored in this study 
concern the visitors' comprehending of the exhibit, whether they get the exhibit to work, and their underetanding ot 
how the exhibit works. Visitor's comprehension could be categorised hierarchically into understandings about waves, 
waves and reflection, or waves, reflection and focusing. I^ocess skills used by visitors during their interactions are 
identified. 



_ _ _ . j . strand 10 Tue, 25 Apr, 1995 

McConney, Andrew A. 2:30 pm 

Suite 2601 

The Effects of a Hands-on Environmental Science Program on the Attitudes and Career Interests of 
‘^oung SdHflars” 

PhllUp B. Horton 

This study reports the effects of two (1992 and 1993) hands-on summer programs on the environmental attitudes and 
sdcnce and engineering career interests of high-achieving secondary students. The programs were funded by NSF s 
Young Scholars IVogram and eadi year comprised an intensive, two week field study of east-central Flonda e«)systcms, 
followed by a two week field study of Great Smoky Mountains ecosystems. Field studies were hands-on and 
issues-based. They required small teams of students to generate hypotheses, collect and analyze data, reach conclusions 
and draw comparisons regarding habitat loss, human recreation Impacts and possible sustainable-use solutions for 
both Florida and Smoky Mounte ecosystems. About 20 students horn the south eastern US, selected based on 
application essays, grade point averages and extra-curricular activities, participated in each program. The study s 
results indicate more positive environmental attitudes for participating students, with males showing significantly more 
positive attitudes than their comparison counterparts. The results also indicate greater interest in ^icncc and 
engineering careers for participating students, although this effect was not significant at the five p>crcent level. Last, 
little relationship was evident TCtween environmental attitudes and sdcnce career interests — a surprising result that 
requires further investigation. 



McDaniel, Patrice 

Critical Examination of Ethnicity, Class, Gender, CuUure and Uarning: Preservice Secondary Sdence 
Teachers 



Sun, 23 Apr, 1995 
7:00 PM 
Explontorium 



Denise Crockett Miry M. Atwater 

This study investigates whether secondary preservicc teachers' knowledge of cthnidty, class, gender, culture, or sodal 
class influence their beliefs about saence learning and teaching and their interactions with diverse students in their 
classrooms. This study Indudcs both a quantitative and qualitative component, utilizing the Teacher Student 
Instrument (TSl) and interviews of four students enrolled in a secondary sdcnce education program at a predominantly 
white university. The 25 students are predominantly white Amcncan, middle-classed females in their early to 
mid -twenties. The students all hold high school diplomas and currently hold an undergraduate grade point average of 
2.0 or higher. The TSl developed by Margaret L. Ford (1979) will be administered on a pre- and post-test basis. 
Descriptive and inferential statistics will then be used to analyze the data. An open-ended interview will be conduct^ 
and audiotap<^ with approximately four preservicc teachers in a sdcnce education program. Several questions will be 
designed to probe the preservicc secondary teachers knowledge and briefs related to own 

cultural /othnic/gendcr /class identification. This research is in its preliminary stages. All data will be collected 
during the fall and winter quarters of 1994-1995. 
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McElroy, Keith 

Bringing Summer Field^aud Experiences Badt Into K-12 Classrooms 



Stnnd 4 Sun, 23 Apr, 199S 

7.*00 PM 
Exploratorium 



This study provides insight into how a group of K-12 teachers, teaching in various cultural settings utilized 
experiences rrom a summer field-based environmental science education course in their K-12 classrooms. Fifteen 
teachers, teaching in either International Schools, Dtmartment of Defence Schools or United States Public Schools in 
countries such as, Japan, Columbia, Saudi Arabia, Malaysia, Germany, Africa and others, participated in 19 days of 
instruction, in rune field-based sites throughout Australia. The instruction focused on teaching for understanding and 
practical application in K-12 classrooms, each participant developed and piloted a culturally sensitive unit plan that 
focused on understanding environmental concepts in their K-12 classroom. The findings provide insight, examples and 
reflections to K-12 practitioners teaching environmental science concepts in culturally diverse settings. 



McGinn, Michelle IC ' 

The TramformaHcn cf I ndivid u al and CoOecHve Knowledge in Elementary Science Classrooms that 
are Organized as Knowledgebuilding Communities 

Wolfr-Midiaei RoCh 



S«l, 22 Apr, 1995 
8:30 PM 
Emeiald 



In recent years, the organization of elementary classroom as knowledge-buildirig communities that reflect knowing and 
learning m everyday out-of-school settings has attracted increasing interest. Tne results presented here are based on 
extensive data including video-taped lessons, interviews and debriefings with teachers and observers. We describe in 
detail how students learned from each other such that both individual and collective knowledge were transformed. We 
use the notions of apprenticeship, legitimate peripheral participation and embodiment to conceptualize students' 
trajectories of competence from neophytes to exerts. The study contributes to our understanding ot the interaction of 
inoividual and collective knowledge. 



McGinnis, Randy ' 

The Maryland Collaborative for Teacher Preparation Year One Report: Collaborating with 
Mathematics and Science College Professors to Construct Specialized Upper Elementary Middle 
School Teacher Preparation Programs 

AnntGraeber Gerry Rom! TidWatanabe Mards Cushall 

Genieve Knight Joan Langdon 



Sun, 23 Apr, 1995 
4d)0 PM 
Redwood 



The puipose of this year one study of a five-year longitudinal study was to investigate the preparation of specialized 
upper elementary /middle sdiool mathematics and saence teachers participating in a NSF funded Collaborate Project in 
Maryland. Participants included first-year prospective education students enrolled in ^ccialized mathematics and 
science content courses and their content professors at six high education institutions in Maryland. This study reports: 
(1) the participants' beliefs and perceptions concerning mathematics and science content and its potential for 
integration and, (2) their perceptions of their specialized college content classes as exemplifying constructivist^ 
technological and interdisciplinary instruction appropriate for diverse groups of upper elementary /middle school 
students. Implications for the development of the specialized teacher preparation programs are discussed. 



McGlamery, Sheryl 

Synergy: The Connection between Preservice and Inservke Teacher Education 
James R. Holden 



strand 4 Mon, 24 Apr, 1995 

4K)0 PM 
California 



The focus of this research study was the interaction between inservice and preservice teachers as they jointly worked 
to improve the science instruction available to elementary aged children. Two school sites were involved in the study. 
Each site serviced more than 150 children in this science enrioiment program. Each participating school site involved at 
least one main teacher participant, who interfaced directly with university science educators in order to plan and 
implement the project and study the results. Findings of the study show changes in both preservice and mservice 
teachers regarding: (1) reforms in classroom science instruction, (2) increased understanding of constructivist science 
instruction, (3) increased communication and sharing of ideas and issues, and (4) modifications in teachers' beliefs 
about teaching learning science. 




McMahon, Maureen M. ’ 

The ^ects of an l.rtegrated Video-enhanced Chemistry Curriculum on Student Achievement atui 
Attitudes in High School Chemistry 

VUliam S. Htfwood 



Mon, 24 Apr, 1995 
4.-00 PM 
Portola 



The purpose of this investigation was tc view the achievement and attitude differences between high school students 
who experienced a general chemistry course enhanced with The World of Chemistry video series and control students 
who received no video-enhanced media Interventions within their general chemistry course. Thirteen high school 
chemistry teachers and over 600 hi^ school chemistry students partidpated in this year long experimental study. The 
standardised High School Subjects Test: Chemist^, individual researcher designed criterion referenced miao-unit tests 
and the High School Chemistiy Student Opinion Survey were the tools employed to measure student achievement and 
attitude. Data showed that the students wno experienced the video media intervention scored significantly higher than 
their peers who experienced no video treatment on all measures of achievement. Additional student and teacher 
interview and survey data offer rich responses explaining the personal attitudes and opinions of the treatment {^roup 
participants regarding the integrated use of video media from both a science educator and science learner perspecB ve. 
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Strand 5 Mon, 24 Apr, 1995 

8:30 AM 
Cold Rush B 

The SchoolLeamhig Bmironmeffi: Place far Teacher Uamlng or a Busy Workplace 
Kenneth Tobin 

While considerable research has been carried out into strategics for initiating change in schools, many of these 
stratemes have not resulted in sustained and continuing professional development. This study investigates the school 
learning environment from the perspective of an environment for continuing professional learning for teachers. It was 
an interpretive study informed by social constructivism. Six teachers in a saence department were interviewed and 
surveyed on their experierKed and preferred perspectives on the learning environment in the school as a learning place 
for teirhers. The school was rated as more or a busy workplace than a |:nace for teacher learning. 



McRobbie, Campbell J 



Mdletshe, Khumbulani D. 

Attitudes and Expectations of Students and Teachers Toward Science and Science Teaching in South 
African High Schools 



Tue, 25 Apr, 1995 
2:30 PM 
Emerald 



Jacob Manale Paddy Lynch 

The paper reports initial research into findings of student and teacher attitudes toward sdcncc and science teaching in 
^uln African high schools. A nine-school study was undertaken in three quite different sodo-cultural contexts: twee 
urban schools in the Eastern Ope; three semi -urban schools in the Gauteng and three rural ^hools in Northern 
Transvaal. In each region, the schools also were selected on the basis of the extent to which they had access to Saence 
EducaHon Project (SOT resources (i.e. experimental kits, written materials and training support). A comparison was 
made between full-SEP v^art-SEP vs non-SEP. The study invesHgated a number of important background variables 
and intervention effects. Data were collected from three sources by interview and questionnaire from nine principals 
and 45and 8M students in students Grades 6-10. 



Melear, Claudia T. 

learning Styles of African American Children ondNSFA Coals of Instruction 
Beth Broadhurst 



Strand 6 Sun, 23 Apr, 1995 

8:30 AM 
Suite 2601 



Atwater examined the need for science teachers to become multicultural (1989 & 1994). The NSTA policy statement on 
mulHculturalism (1991) suggests that science teachers become familiar with learning styles which may be ba^d on 
culture. African American neritage theorist Hale (formerly Hale-Benson) and others propose that many African 
American children do not do well In school due to a cultural conflict. This conflict is produced when American 
children with a culturally induced cognition from Africa come to schools designed primarily for v/hite children and 
based on Western or Euro- American values and culture. Hale suggests that African American children have ^cafic 
ways of learning that can inform teaching if educators know about them and will honor them in instruction. African 
American heritage theory embodies cultural difference theory described by Banks. Cultural difference theory proposes 
a different style of learning rather than a deficit and is closely aligned with all theories of individual differences. TTie 
styles presented are affeenve, person-centered (similar to field -sensitive), movement oriented and expressive. This 
paper described I lale's theories as presented in Black Children: Their Roots, Culture and Learning Style and analyzes 
those learning styles in terms of how NSTA goals of instruction (science for personal use, academic knowl<^ge, societal 
issues and career exploration) can be met in classrooms. Two matrices will be presented to assist science educators. 



Moje, Elizabeth B. 

Building Dialogic Teaching and Research Communities in Science Edswation 



Strand 8 Mon, 24 Apr, 1995 

8:30 AM 
Cry»Ul 



William C. Kyle. Jr Terry A. Scott Mtrk J. Volkmann 

This interactive session was designed to facilitate dialogue among science educators about the challenge of building 
dialogic communities. We examined and analyzed what Kagan U993) refers to as a '"gap” between wnat education 
reformers and researchers want teachers to do in classrooms and what teachers, students, parents and administr^ors 
want teachers to do in classrooms. Further, we discussed possibilities and process^ for bndging this gap by building 
dialogical research and teaching communities in the field of science education. Specifically, we discussed how we 
would work toward understanaing and valuing multiple perspectives, while continuing to work toward change in 
science education. We also examined possibilities for building bridges between members of the science education 
community instead of silencing the voices of teachers, students and parents. 
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Molina, Fernando 

SuptmU» PedagofjjUM en el (J$c del Lengiutfe Logo 
V. Vti^M F. Daza 



Strand 9 Sun, 23 Apr, 1995 

1K)0 PM 
Wuhin^n 



Desde inidos de 1989 la Secretarfa de Educaddn del Distrito de Santaf6 de Bogota introdujo el uso del computador en 
el aula de dase como un elemento de apoyo pedagdgico. A1 finalizar 1993 eran 42 los establedmientos oficales que 
usaban computador con una cobertura de 4/.000 alumnos, aproximadamente. Se proyecta en un futuro lograr un 
cubrimiento de 6.000.000 de nifios dotando a todas las escuelas de computadores. El presente trabajo identirica los 
supuestos pedag6gioos del lenguaje LOGO que propida un ambiente de aprendizaje enfocado en los procesos y no en los 
resultados. La metodologia oe resolud6n de prooelmas propuesta constituye un modelo oue per mite desarrollar un 
lenguaje expresivo de los procesos de pensamiento. Se anaiizan los criterios pedagdgicos que rundamentan este lenguaje 
y se confrontan con observadones de sesiones de trabajo con LOGO en una escuela Distntal. Se encuentra que ante los 
probelmas y los errores nos hallamos frente a un maestro tradidonal en sus actuaciones y distante de los m6todos 
sugeridos en la propuesta. Se destaca d hecho de que el errores asimilado como fracaso desprovechando su potendal 
educativo. Tamoi^n se evidernna la necesidad de respucstas que tienen tanto el alumno como el profesor lo que conduce 
a que los problemas no sean convenientemente analizados como herramientas de aprendizaje. Por esto se sugiere un 
cambio en la actitud del maestro tendiente a manejar y comprender el error en forma diferente a fracaso y a ayudar al 
nino a constniir sus propios modelos. Por lo tanto se rccoimenda un cambio de acd6n en la capadtad6n que sc brinda 
a los maestros, que privilege el enforque pedag6gico frente al t^cnico. 



Moon, Barbara 

How Subject Matter Influences Beghuth^ Teachers Perceptions of TeadHt^ 
Marvin Wldeen Jollc MayerSmlth 



strand 4 Tue, 25 Apr, 1995 

2:30 PM 
Monterey 



This study examined the beliefs about teaching and learning held by sdence and humanities preservioe teachers. The six 
subjects were interviewed on successive occasions and observed during their student teaching. Field notes, transcribed 
inter' 'iews, questionnaires and reflective journals provided the sources of data. The study confirmed the existence of 
two cultures as posited by Snow and reexamined by Shuell. Both humanities and sdence students were in agreement as 
to what constituted "sdence" and 'Tiumanities". All saw sdence as a factually oriented subject external to them. All 
viewed the humanities as an area that provided outlets for personal interpretation and expression. The school and 
university experiences had been the primary factor in shaping such beliefs, particularly individual teachers. The 
perceptions held by these beginning teachers influenced their work in dassrooms. The results of this study carry 
implications for teacher preparation. First, our results raise questions about the emphasis on generic processes because 
of the press of content when teadiing. The results also show why iranv students are not attracted to the sdenccs. The 
prevailing view of a fact oriented disdpline with little student voice leads many students to pursue other subjects. 



Sun, 23 Apr, 1995 
4:00 PM 
Redwood 

Cottiributors to the Decision of Elementary Education Majors to Choose Science as an Academic 
Concentration 

Scott B. Watson 

The purposes of this study wer*?: (1) to determine the factors that influence the decision of elementary education majors 
to concentrate or not concentrate in sdence, and, (2) to determine the relationship between sdence locus of control 
orientation and age, cumulati\e grade point average and number of college sdence courses completed for the 69 
elementary education majors involved In this study. Causal -comparative and correlational researen methodologies 
were implemented for this studv. All subjects were administered Haury's (1984) Locus of Control in Science scale to 
quantify sdence locus of control orientation. Results of this study relate to the first purpose indicated no significant 
differences between elementary education majors concentrating in sdence and those not concentrating in saence for 
sdence locus of control orientation, cumulative gr^de point average, or age. Results related to the second purpose 
indicated no significant relationships between saence locus of control orientation and the following: age, cumulative 

P radc point average, or number of sdence courses completed for the elementary education majors involved in ^e study. 

urther information gathered through the use of a questionnaire indudes the following: the saence concentration group 
reported more favorable experiences from kindergarten through college; their teachers were more knowledgeable and 
comfortable teaching sdence; and they received more encouragement in sdence. 



Moore, Jacquelyn J. 



Strand 4 



Moore, Richard W. 

The Scientifk Attitude Imentory (SM A Revision 

R. tdgh HUl Foy 



strand 10 Mon, 24 Apr, 1995 

8:30 AM 
California 



The Scientific Attitude Inventory (SAI), published in 1970, has been revised. The revision takes into account various 
critidsms and suggestions that have been made over the years. The new form is shorter, 40 items, it is easier to read and 
gender-biased language has been removed. The SAI 11 has been field tested with a group of Grade 6, 9 and 12 students 
m = 557). Each of the subscalcs for the SAI II contributes positively to the total score for the instrument. A comparison 
of the highest and lowest 27% of respondents for the total test results in a significant difference between the two jyoups 
as indicated by a t test for independent samples at the .05 level of significance for the total score, for each of tne six 
subscalcs, for tne positive items and also for the negative items. 
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Morals, Ana M. 

Vnderstandhig Ttadters’ Evalmttm CrittrUn A Conditkmfor Succtu In Sdtnce Clautt 
Clefneotlna Miranda 



Mon, 24 Apr, 199S 
2:30 PM 
Monterey 



The study is part of a broader research project whose main aim is to find oul^edagogic practices which c^ improve 
students' sdeiKe achievement namely in complex cogiutive competencies. The study isl?ased on Bernstein's theory. 
Previous studies have suggested that the explicitness of the criteria of evaluation is related to students' scientific 
understanding and achievement. One of ^e many ways in which the evaluation criteria can be made explicit to students 
is through assessment tests, their correction ana marking. This study intends to analyse the extent to which students 
understand teachers' evaluation criteria, more specifically teachers' marking criteria and procedures, i.e. the extent to 
which they have recognition and realization rules to the assessing context. It also intends to analyse the relation of 
that understanding with social dass, social context of the school, teacher' s conceptual demand, teachers' explicitness of 
criteria arid science a^ievement. The study showed a clear relation between students' acquisirion of recognition and 
realization rules and social dass — the higher the sodal dass the higher that acquisition. A privileged school's sodal 
context and the teacher's explidtness ot assessing criteria also contribute to students' understanding of teacher's 
evaluation criteria. This understanding influences sdence achievement, espedally in complex competendes. 



Moreira, Marco A. ’ 

Kinds of Mental Representations • Models, Propositions and Images, Used by Physics Students and 
Physicists Regardirig Ae Concept of Field 

Ileana Green 



Sat, 22 Apr, 1995 
7.-00 PM 
Suite 2601 



Our ol^tive was to investigate at what level of mental representations students and physidsts operate regarding the 
physical concept of field, particularly in the domain of electromagnetism, when solving problems and questions. Our 
theoretical basis lies in Jonnson-Laird's theory of mental representations, according to which there are at least three 
major kinds of such representations: mental models, propositions and images. Physidsts and physics ^aduate students 
were interviewed concerning how they use the concept of electromagnetic field when th<y do physics. Some 50 
sophomore engineering students were observed during two semesters regarding the level ot mental representations 
which they used when solving problems and Questions proposed as instructional tasks. Rc^arch findings suggest that 
experts do use mental models, which basically could be propositional or rely mainly on images, or both. Students, 
however, work mostly with propositions not related or interpreted with respect to mental models. 



Moscovici, Hedy " 

Fit and Mi^t of Loci of Commitment and Their Impact on the Learning of Science in a College 
Biology Course for Prospective Elementary Teachers 



Mon, 24 Apr, 1995 
2:30 PM 
Waahington 



The study explored the cvolvement and dynamics of loci of commitment (or effort) of different participants in a college 
Biology course developed for prospective elementary teachers. The investigation followed mainly two instructors 
(from tne total of six that were involved in teaching tire course) and two students (chosen using SI’SS cluster analysis on 
a Learning Environment survey and takingsamj^es from the extremes). Both parts, instructors as well as students, 
were committed to the success ot tiie course. Tlieir commitment required the investment of time and equipment l»yond the 
usual expectation. There were situations where students were interested to learn relevant science while the instructor 
was more committed to the content coverage, its richness and accuracy. Situations where there was a misfit between 
loci of commitment of students and instructor resulted in reciprocal aiscontent, lack of communication and from the 
students' part, low level of learning science. Results also indicated that loci of commitment were context dependent and 
the same instructor would change ^r locus of commitment according to diverse variables in a specific context. 



Mulholland/ Judith 

Breaking the Cycle: Preparing Elementary Teachers to Teach Science 
Judith Mulholland 



Strmnd 4 Mon, 24 Apr, 1995 

10:30 AM 
Waahington 



This study employs a narrative methodology to give a holistic view of the expcricrKcs of five mature age preservice 
elementary teachers in a semester unit of sci^ce education. The unit was desired to help teachers examine and make 
cxplicii their ideas about sdence and sdence teaching and consider ways in which they might put those ideas into 
practice. The pivotal theme, around which the teachers' experiences could be organist, was found to be learning 
sdence. The preservice teachers expressed a need for a supportive learning environment in which concepte were built 
gradually ana introduced using concrete examples. Previous sdence experience was found to be a major influence on 
the attitudes the partidpants brou^t to the present course. A lack of previous experience, or negative past experiences, 
were a major cause of anxiety. CSender was also important as it had limited the sdence experiences available to some 
partidpants in the past and continued to influence tne way they partidpated in classes dunng the semester. Changing 
attituefes to science during the preservice experience is seen as an important step in breaking the cycle of the 
impoverished state of elementary sdeiKe. 
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Murfin, Brian ® 

A Survtf t^TtlecornmunicaNomVt* by Secondary School SdtnctTead)*rs in NtwYotkCUy 



Sun, 23 Apr, 199S 
8:30 AM 
Washington 



The purpose of this study was to carry out a survey of telecommunications use in science in sccondaiy schools in the 
borough of Queens in New York City. The information obtained was used to make recommendations on ways to 
encourage science teachers to learn to use telecommunications. Questionnaires were mailed to all secondary schools in 
the borough of Queens. Statistics were obtained on the types of computers used and preferred by science teachers, the 
use of mo&ms and Internet techniques commonly used by teachers. 



Naidoo, Sharadh 

Discovering Naite MuiHom in Heat Related Problems 
AletU Zietsman 



Stivnd 1 Tue, 25 Apr, 1995 

8:30 AM 
Oregon 



Students contextualized reasoning as opposed to abstract mathematical reasoning receive little theoretical attention 
from researchers. We propose that we snould not expect the best learning to occur in formal contexts of reasoning. To 
this end, the research reported here, investigated students' naive intuitions about heat as well as their spontaneous use 
of non-formal reasoning in their discussions of situations in thermal properties of matter. Case studies of interviews 
conducted will be presented. Preliminary results indicate that students have powerful naive intuitions about 
e)mansion and heat transfer phenomena, but that their justifications and explanations are often limited or non-existent. 
We have evidence of the use of extreme cases in reasoning about expansion phenomena. We arc encouraged by these 
results, since little work has been reported on the roles that extreme cases mignt play in the learning of physics. 



Nakhleh, Maiy B. 

Elementary School Cbildren*s Theories of Matter 
Ala Samarapungavan 



strand 1 Mon, 24 Apr, 1995 

8:30 AM 
Monterey 



The broadjgoal of this project is to study knowledge acquisition processes in science domains in elementary school 
children. The specific domain chosen to investigate these general issues is the nature of matter. We hypothesized that 
children are capable of forming spontaneous theories about matter and that these spontaneous theories may require 
radical, domain-specific restructuring in order to evolve toward an acceptable scientific understanding of the nature of 
matter. We further hypothesized that students' theories might range from the continuous to the particulate to the 
molecular level of understanding. We report our investigations of 1st, 3rd and 5th grade elementary school children's 
spontaneously constructed or "naive" theories about the nature of matter prior to any formal instruction in the domain. 
Fifteen students (7-10 years of age) were interviewed to ascertain their theories about the nature of matter. The 
interview was designed to probe students' theories of a set of phenomena on both the macroscopic and microscopic 
levels. We found that students' theories ranged from continuous theories (four students) to molecular theories (two 
students). Several students exhibited transinonal theories. The implications of these findings for young children's 
theory-building will also be discussed. 



Navarro, Estela ’ 

Kepler *s Laws: An Example of the Integrated Teaching of Mathematics and Physics Using the 
Cemputer as a Tool 

Aracell Reyes Maria Trigueroa 

English presentation of the topic below 



Sat, 22 Apr, 1995 
8:30 PM 
Emerald 



Navarro, Estela ’ 

Las Leyes de Kepler. Vn ^femplo de Ensenanza integreeda de Matematicas y Fisica Vtilizcmdo la 
Computadora como HemmHenta 

AraceO Reyes Maria Trigueroa 

Normalmente la ensenanza cn la cscucla esta muy compartamentalizada, sc cnschandc mancra independiento los temas 
de matematicas de los de ffsica. Los resultados de la investigad6n reciente cn la enseanza muestran que los estudiantes 
ticnen dificultadcs para integrar los conodmientos. Con esta preocupad6n nos dimos a la tarea de buscar temas que sc 
presten a integrar la ensenanza de ambas disdplinas. ^ ha discutido mucho acerca del papcl que juega la computadora 
en la ensenanza. Una de las posibilidades es usaria como mediador cn la construedon de un conocimiento integrado, 
aprovcchando la capaddad de la computadora para hacer simuladoncs, para interactuar, para calcular y graficar. En 
este caso elegioms las leyes de Kepler por scr un cjemplo sufidentemente rico y complejo, quo so presta a ser abordado 
desde diferentes perspcctivas. Tradicionalmcntc este tema no tlcnc rclcvanda cn la ensenanza de la fisica cn la 
secundaria. 



Tue, 25 Apr, 1995 
1:00 PM 
California 
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Nelson, Barbara 

Pedagogy Reforms ht Ibe Rod^ Mountain Teacher Education CoUaborotive 



Strmnd 4 Sun, 23 Apr, 1995 

4:00 PM 
Washington 



NtiK 7 Hartley 

This paper describes the five year goals and the first year accomplishments in the reform of pedagogy courses and 
experiences targeted in the Rocky Mountain Teacher Education Collaborative. The pedagogical reforms center on the 
development or mathematics and science student cohort groups, the development of strategies for integrabon TCt w^n 
pedagogy and mathematics and science courses, interdisaplinary team-tau^t courses and seminars and TOUaboration 
Detween schools and institutions of higher education. One of the most important aspects of ^s ^sp^ of the reforms is 
the contribution made by mentor teacners, experienced science and mathematics teachers who collaborate with tea<mcr 
preparation faculty in the redesign of the teacher education programs and help deliver on-campus coursework. This 
paper will describe the reforms initiated during the first year of the project and specifically describe their relationships 
to reforms in science and madiematics. 



Nesbit, Catherine R, 

A Comparison ef Program Coordinators' Leadership Models Ht Scietfce attd Mathematics attd Lead 
Teachers' Implementation of those Models ht the Schools: Is there a Match? 



Sun, 23 Apr, 1995 
2:45 PM 
California 



Josephine Wallace Anne-Couitney Miller 

The purpose of this study was to compare program co-ordinators' leadership models to p^ticipants' implementation of 
those models in schools. The 360 lead teachers from 180 elementary schools at eight university sites partidpated in a 
yea r-and -one-half professional development program to become lead sdence and/or mathematic teacircrs. Seven 
different leadership models emerged from data collected from program co-ordinators through inte^iews, obse^ations 
and program documents. Data for the leadership models implemented in the schools were gathered through individual 
intciviews at two randomly selected schools from each of the eight sites with lead teachers, their prindpals and other 
teachers about their perceptions of the leadership model used at tneir school. The implemented leadership modek were 
analyzed to ascertain then- adherence to the program co-ordinators' models. Results revealed that generally the lead 
teachers implemented the leadership role models mat were designed by the program co-ordinators. 



Niaz, Mansoor 

A Lakatosian Conceptual Change Teaching Strategy Based on Student Ability to Build Models with 
Varying Degrees of Conceptual VndersUmdhtg of Chemical Equilibrium 



Sat, 22 Apr, 1995 
7KJ0 PM 
Poftola 



The purjxjsc of this study is to construct a Lakatosian teaching strategy that can facilitate conceptual change in student 
(Ss) undwstanding of chemical equilibrium. It is based on the premise that cognitive conflicts must have bwn pr^ucM 
by the Ss themselves in trying to cope with different problem solving strategies. Results obtained show that the 
performance of the experimental group of Ss was generally much better than that of the control ^oup. It is concluded 
that a conceptual change strategy must consider: core beliefs of the Ss, exploration of the relationship between core 
beliefs and mtemative conceptions, Ss conceptions compete with the present scientific theories and at times recapitulate 
theories scientists held in the past. 



Nxaz, Mansoor 

Can We Integrate Qualitative and Quantitatite Research ht Science Educatioh? Lest the Crevice May 
Become a Cattyon 

WolfT-Mldiid Roth Michael Matthews KenToWn RmGood 



Tue, 25 Apr, 1995 
8:30 AM 
Crystal 



Qualitative research in science education has highlighted the construction of knowledge by the students and its close 
relationship to their world views. This aspect of research had previously been neglected in science education. In spite 
of important contributions by both qualitative and quantitative researchers, there appears to be a widening gulf 
between the two groups. The main purpose of this Symposium is a critical appraisal of some of the fundamental 
underpinnings of qualitative and quantitative research, thal could facilitate their integration. 



Nichols, Sharon E. 

Perspectives on Teacber4eamh^ and Science at an Elementary Professional Practice School 



Mon, 24 Apr, 1995 
4K)0 PM 
Suite 2625 



This Study looks at the practices of sdence teaching in the context of a developing elementa^ Professional Practice 
School site and the dialectical nature of researching teachers' science teaching practices. Themes from the study 
highlight issues relevant to learning about teachers'^ sdence teaching practices and their learning in the context of 
developing our PPS site. At this s^ool, science kits, sdence fairs and sdence carnivals were both encouraging and 
discouraging the teaching of sdence. In some cases, collaboration with teachers dialectically Influenced reframing of 
our science perspectives encouraging the construction of new perspectives of science and overcoming personal 
experiences of discnfranchiscfnent from sdence. 
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Nicolaos, Valanides 

Formal Reasoning AblUtUs at Predictors of Academic AcbUvemetit 



Srand 1 ^5 Apr, 1995 

IKK) PM 
Portola 



Scores on a standardized test of logical thinking of 523 Grades 10, 1 1 and 12 students attending the Sdence section in 
three schools showed significantly higher performance on probabilistic and combinatorial thinking items in favor of 
male students, whereas ^male students had significantly hi^er achievement than male students, when GPA, grades in 
Greek language, mathematics and chemistry, but not grades in physics, were considered. There were also age (Grade) 
related differences for control of variaWes, probabilistic and correlation reasoning items. Significant differences were 
also found between items related to the same reasoning mode. Control of variables, proportional, probabilistic, 
correlational arul comHnatori^ reasoning had differential contribution to the prediction of academic achievement, but 
the proportion of variance attributable to them ranged from 0% to almost 20% depending on the subject matter, the 
gender, the school and the grade level of the students. Factor analysis of performance on each reasoning mode (two 
Items from each reasoiung mode) produced a one-factor solution, while factor analysis of performance on each item 
produced a three-factor solution. These results corroborate with the existence of specialized abilities dealii^ with 
specific domains of reality, rather than with Piagetian theory and signify the importance of individual difference 
variables. 



Nieswandt, Martina 

ht Junior Chemistry Ciasses: An Instrument cf Learning Science Meanhtgfulfy? 



Mon, 24 Apr, 1995 
8:30 AM 
Suite 2625 



Our project can be interpreted as a contribution to support the development of scientific knowledge in junior classes. In 
this context we see writing as an instrument which leads to meaningful learning of chemical aspects and facts. Our 
wriHng project was carried out in four Grade 9 classes at the Gymnasium (secondary school) during the school year 
1993/W. Four teaching units were covered in 30 lessons. We divided the classes into two groups, an experimental 
group and a control group. The experimental group received eight writing tasks as homework while the control group 
aid tne homework orally. At the end of every teaching unit all students took a test including tasks which require the 
reproduction and the reorganization of learned knowledge as well as the transformation of knowledge to new 
situations or problems. The test and the texts were analyzeefunder professional and linguistic aspects. We found that 
the significance of writing for the development of scientific knowledge became obvious. 



... • S*-and 1 Sun, 23 Apr, 1995 

Norman, Kathenne 2:45 pm 

Nevada 

Teaching Science in Indusive Classrooms Through STS Investigations 

Dana Caseau Jennifer Cooper Karen Vatdivlsco lisa Outlow 

Greg Conner 

During this session, the authors and four teachers from the San Juaquin Valley will present the results of a research 
study on the use of STS Investigations in regular education science classes that included students with learning and 
behavior al problems. The research was funded by a grant from CSU - Fresno and included; (1) classroom ins taction 
for teachers on STS, (2) teacher-designed STS modules and, (3) piloting of the modules in K-12 classrooms. In a^ition 
teachers designed and implemented authentic assessments to evaluate student understanding of STS concepts. I>jring 
this presentation, results of pre- and post-testing of teacher understanding and use of instructional methods will w 
presented, along with results of pre- and post-testi^ of K-12 students on Saence, Technology and Society. Finally, the 
original hypothesis that "active mvestiganons of STS issues will engage all students, including those with learning and 
behavior problems" will be addressecT Videotape of activities related to the STS instruction in the K-12 classrooms 
were made and clips focusing on positive changes in behaviors will be shown. 



T.. • strand 10 Tue, 25 Apr, 1995 

Norman, Kathenne 2:3o pm 

Emerald 

Enhartcing Netitorking at and Beyond NARST: An Overview of the NARST Committee for the 
Enhancement of Individual Networking 

The purpose of this session is to present an overview of the NARST Committee for the Enhancement of Individual 
Networking and to stimulate discussion regarding needs and future priorities to be addressed by NARST and this 
committee. The committee is designed to specifically assist those who come to NARST meetings as the only 
representative from their colleges or universities and individuals who want additional means of networking with 
science educators. This committee would organize functions and provide leadership for this group of iiidividuals. Ttie 
rationale and purpose of the committee wilfoe discussed. Some of the issues to be presented emphasize the need for 
collaboration, communication and mutual support. Examples of these issues include: (1) the challenge for researchers 
at colleges and universities that focus on teaching rather than research, (2) the need for group support and 
collaborative planning with researchers outside the institution when an individual is the only science educator in a 
program or institution and, (3) spcdal needs of sdence education researchers at community colleges. 
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Nonnan, Obed 

Multicultural Science Education; Pbilotopbical and Historical QuesUom of Ownership 



Sua 23 Apr, 19»5 
4.-00 PM 
Suite 2601 



Multioiltiiralism forces reconsideration of some widely held notions about the image of science presented t^tudents. 
The imost universally held notion that science is "Western'' is one such notion n^ing re-examination. P^enting 
science as Western may have pedagogical implications in instructional settings involving diverse students. This 
re-examines the historical ano phi^sophical bases of this claim and offers an alternative persp>ectivc in terms of which 
ownership of the scientific canon can be viewed. The dominant paradigm is currently the compeHHve one in tei me of 
which unique features of European science are highlighted to buttress the claim that science is ' western". By contrast, 
the inclusive paradigm advocated in this paper acknowledges the differences between the science of various c^tures 
but focuses on the overwhelming extent to which modem science has drawn from the contribution of these different 
cultures. On the basis of this cross-fertilisation science cannot be designated as the exclusive cultural property of ^y 
one group. An inclusive perspiective challenges science educators to uncover and highlight the various historical 
junctures at which differr it cultures contributedto the mainstream of ‘nience. 



strand 8 Tu«, 25 Apr, 1995 

2:30 PM 
Emerald 

An AttithtabU Version cfInUBectuai Independence for Nonsdentists 

This paper draws upon a recent philosophy of science that implies that the goal of intellectual independence, ^ 
traditionally conceived in science education, is unattainable. It is shown how intellectual independence is motivated 
by a justified-true-belief definition of knowledge. This conception has been aritidzed on th^rounds that for much of 
what we know about sdence it is in principle not possible for us to obtain justification. This conclusion applies to 
much of the sdcntific knowledge that sdentists themselves hold. However, what individuals claim to know matters to 
them and to others. Thus, sdence educators must be concerned with the legitimate and attainable roles individuals can 
play in their knowledge acquisition. To articulate this role an attainable version of intellectual independence is 
advanced. It avoids the dilemmas inherent in the standard conception of the goal, yet provides individuals with the 
power to distance themselves from sdence, not so they can assess the truth of saerhne claims to knowledge, but rather 
they can assess the justifications for proposed applications of that knowledge. 



Norris, Stephen P. 



Strand 5 Sun, 23 Apr, 1995 

D. 2:45 PM 

Monterey 

The Vse of Metacognitiie Took to FacUUate Knowledge Production 
Richard luli 

Metacognitive tools have been used extensively to fadlitatc student acquisition of knowledge. The application of 
metacognitive tools to fadlitatc research productivity, however, is a new area of exploration and, so far as we know, 
no other work has been done using constructivist learning tools such as concept mapping and Vee diagramming to 
fadlitatc research productivity. The study will report on research done with a team of researchers studying ultrasonic, 
aeroponic root growth and related problems. The data involved analysis of concept maps and Vee dia^ams prep^ed 
by researchers and extensive clinical interviews with researchers on ways in which the tools -have worked for them, 
including spedfic examples of fadlitation of their work. The tools have also been applied in a corporate setting for 
new product development with a Fortune 100 company. Examples of the ways in which the tools have been developed 
and qualitative feeaback derived from partidpants will be presented. Finally, the range of applications of these 
metacognitive tools for research fadlitation will be discussed and feedback from the audience sought. 



Novak, Joseph 



O'Rafferty, Maureen H. 

Difficulties with Density: The Peiformance of Grade 9 Students in the USA ott a Dettsiiy Task 



Mon, 24 Apr, 1995 
4K)0 PM 

Nevada 



This was a secondary analysis of data collected as part of the Second International Sdence Study (SISS) organized by 
the International Assodation for the Evaluation of Educational Achievement (lEA). Responses of a sample of 322 
Grade 9 students from 39 schools to a density task were analyzed. A spring scale and a graduated cylinder wre to be 
used to find the mass and volume of a lead sinker and the density of the sinker calculate using the formula: density = 
mass/volume. Successful performance of the task did not require an analytical conception of density; students did not 
have to recall appropriate units for mass and density since these were marked on the measuring instruments used; 
and the formula was provided. Only 8% of students gave answers for density of acc^table magnitude and with units 
correctly specified. Many very idiosyncratic ideas and procedures were invoked. This study indicates the extent to 
which both the ideas taught in school science and acceptable in Grade 9 science classes and alternative responses were 
employed in responding to the density task. 
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O'Sullivan, Kathleen A. 

EiyU$ 4 oHom in the Ltfe in tbe Universe Curricui$4m Deteiofmeni Project 



strand 5 Sat, 22 Apr, 1995 

8:30 PM 
Emerald 



The Life in the Universe Curriailum Project developed six teacher ^ides based on topics related to the study of the 
existence of life in the universe and the search for extraterrestrial intelligence. Intended characteristics of guide lessons 
included; high student involvement, interdisciplinary and up-to-date content and appeal to teachers and students. 
Integral to the development piocess was the collection of feedback on draft materials from over 120 field test teachers, 
their students and 5o scientists. Closed and open formats for written responses to individual lessons and 
comprehensive telephone interviews were used to collect feedback from teachers. A letter with focusing questions was 
used to prompt letters from students; in addition, achievement tests, using a pre/post control group design, were 
administered to small numbers of students. Scientists reviewed individual lessons via oirect commentary and responses 
to dosed questions. Both raw data and first reductions of them were used in revisions of the curriculum materials; 
highly reduced data were analyzed for summative purposes. Overall responses from the three groups indicated that the 
ol^ctives for the materials were achieved. Recommendations for curriculum development evaluations based on the 
strengths and limitations of these evaluations, are presented. 



Odom^ Louis 

The Development attd Application of a Diagnostic Test to Assess Teachers* Understanding of tbe 
LeamhigCyck 



Mon, 24 Apr, 1995 
10:30 AM 
Washington 



John Settlagejr 

The purpose of this study was to investigate sdence teachers' understanding of the learning cyde. This study describes 
the development of a diagnostic test designed to assess teachers' understanding of the learning cycle and highlights 
common misconceptions identified through the administration of the instrument. The test items are two-tiered with the 
first tier in a multiple choice format with two, three, or four choices. In the second tier students explain the reason for 
their multiple choice selection. Free response reasons were an^zed for level of student understanding using a rubric 
designed spedfically for the learning cyde diagnostic test. The test was administered to 65 teachers enrolled in a 
sdence teaching metnods course in wnicih tihey received instruction on the learning cyde prior to testing. Teachers had 
a wide variety of conceptions about the learning cyde. Numerous misconceptions are noted and implication for 
teaching the learning cycle to teachers are discussed. 



Odom, Louis 

The Relationship between High School Biology Students* Content Knowledge of Diffusion atid 
Osmosis and their Cotfidence in their Content Knowledge 



Sun, 23 Apr, 1995 
4:00 PM 
Monterey 



IJoyd H. Barrow 

The purpose of this study was to investigate conceptual change toward sdentifically acceptable conceptions by 
assessing the relationship between an individual's content knowlt^e of diffusion and osmosis and their confidence in 
their content knowledge following instruction The Diffusion and Osmosis Diagnostic Test (DODT) was used to assess 
concept Imowledge. In addition, tne students were asked to determine confidence in their selection for each tier of the 

test vn\h the following statement: I am sure about my answer - 100% 80% 60% 40% 20% 0%. A student was 

assessed to be confident in their answer when they selected 80 % or above on each tier and not confident when they 
selected 40% or below on each tier. Conceptual change toward scientifically acceptable diffusion and osmosis 
conceptions did not occur for the large majority of students in the study. This study reaffirms the tenacity of alternative 
conceptions and helps to validate the nceci for teachers to use non-traditional teaching methods to teach sdence content. 
Implications are discussed. 



Odubunmi, Emmanuel O. 

Studetits* World View Relative to their Level cf Science Uaming and Sodoecotwmic Backgrotmd 



Tue, 25 Apr, 1995 
IKJO P' I 
Emerald 



The study tried to determine whether the level of sdence learning and sodo-economic background of the students can 
affect their world view. This study therefore, involved 582 students from JS3 (186) and SS3 (1%) classes - grades nine 
and twelve. In order to determine students' world view, the author designed an instrument with two sections. One 
section consists of variables to measure sodo-economic background of students while the other section consists of 
17-item Likert scale type to determine the world view of students on reproduction in humans. After it has boon 
ascertained that students at the two levels of sdence learning had been exposed to learning experiences on the topic, the 
instrument was administered. Results indicated that most SS3 students strongly disagreed with thirteen of the 
statements agreed to by most JS3 students. It was also revealed that more respondent ijrom the low sodal group 
strongly agreed with most of the statements espedally at the JS3 level. It has, however, been found that some of the 
statements on evil forces and one claiming God as all powerful have attained stability level. 



Ogbu, John 

MittoriHes and Bse Teaching and Learning of Science 



Stnmd 6 Sun, 23 Apr, 1995 

2:45 PM 
Entcraid 



This study lescribcs different types of minorities in contemporary urban industrial sodeties. Explanations will be 
given to interpret why these minorities differ in their interpretations of cultural and language differences and the 
implications of such differences in teaching and learning sdence. 





i 



151 



N A R S T ANNUAL MEETING 1995 



Oka, Evelyn 

Scientific Reasoning as Appropriate and Adaptive to the Surrounding Context 
H. David Wong 



Strand 2 Mon, 24 Apr, 1995 

2:30 PM 
Redwood 



Recognizing the contextualized nature of scientific reasoning leads to two important conclusions: it may be difficult or 
impossible Tor students to always reason and act as scientists do, and the criteria for what is considered appropriate 
ana effective reasoning may also depend on the specifics of the context. How, then, might we determine whether 
reasoning is appropriate or sdentificr In this paper, I am proposing that reasoning and activity is appropriate to the 
degree that it adapts in four context-constraints and evaluation criteria. These four dimensions were selected because 
they are hypothesized to be influenced by the surrounding context and they help to describe, distinguish and analyze 
scientific reasoning across individuals and settings. To determine the model's value as an analytical tool, it was 
applied to three different hypothetical cases of scientific reasoning. In each case, a comparison was made between how 
scientists in scientific settings and individuals in non-scicntific settings might reason about a given problem (designing a 
warm outfit for winter, finaing and observing birds, understanding now infants develop their personality). 



Okebukola, Peter 

Concept Mapping as a Too! for Problem Solving in Science 
Otu J egede Rose Agholor 



strand 1 Sun, 23 Apr, 1995 

4;00 PM 
Suite 2625 



An area of prime importance in Science teaching is that of problem solving. This study examined the impact of concept 
mapping experiences in individualistic and cooperative-learning settings on problem solving abilities of students. 
Three groups of pre-degree biology students who are involved in an on-going study on concept mapping in the Lagos 
State iSiiversity, Nigeria, served as subjects. Data collection on the problem solving performance of the 60 subjects 
took the form of written and audio-taped records of think -aloud transaction as the subjects tackled the problems in the 
Biology Problem Solving Test. Data obtained provide supportive evidence that the subjects who were adjudged to be 
good concept mappers exhibited superior performance in solving the three problems of the study. I^oblem solving is a 
complex process involving problem recognition, defining the problem, generating possible strategies to solve the 
problem, implementing a strategy and evSuating to see if the problem has been successfully resolved. The overall 
process, therefore, involves the integration of conceptual knowledge and strategic knowledge to which concept mapping 
would appear to be a potent tool. 



Olsen, Timothy P. " 

Enabling Student Research of Environmental Problems Viing a Geographic Itformation Systems 
Approach 



Sun, 23 Apr, 1995 
7:00 PM 
Exploratorium 



This poster paper will describe the actions taken, negotiatioas mad^' and environments evolved to enable high school 
students to research and proposed solutions for local environment, problems using a geographic information system 
(CIS) approach. CIS is defined as "a system of hardware, software, data, people, organisations and institutional 
arrangements for collecting storing, analysing and disseminating information about areas of the earth". As personal 
computer platforms have become afieaper and more powerful and software has rapidly gained new functionalities, it 
has become increasingly possible for hi^ school students to make use of computers as scientific instruments in the same 
ways that scientists do. The report provides a snapshot of an ongoing curricular experiment. The experiment provides 
information on how a teacher and an educational researcher cooperated to provide tools, resources and information to 
help students carry out scientific research. 



Orion, Nir " 

Changes in Perceptions and Attitudes of Preservice Postgraduate Secondary Science Teachers* 
Students 



Tuc, 25 Apr, 1995 
2:30 PM 
Monterey 



David Thompson 

This study deals with perceptual and attitudinal changes of British preservice secondary Skrience teachers. The 
following aspects were addressed; views about education through soence; views about aims and goals of science 
education, classroom management, teaching schemes and instructional strategies; self-concepts as a science teachers; 
self-confidence and expectations of IKICE (Post-Graduate Certificate of Education) program. The research was 
conducted amongst 38 students. It combined qualitative and quantitative methods and emphasised the following 
characteristics: (u The progressive ideas which tney already possessed and their considerable motivation in entering 
the program, (2) the iaiosyncratic nature of the student teachers throughout the teaching practice, (almost all the 
stuefents passed through a dynamic process of transformation and change of perceptions ana attitudes about science 
education in schools), and (3) their narrowly practical view points and learning abilities. The influence of the 
university tutors was effective only whilst the students found that their ideas provided them with useful and practical 
teaching Itxils. The students could only dimly understand the relevance of many theoretical and philosophical ideas 
presented by their tutors. It is suggcsteci that these findings might servo as good starters for developing a more effective 
preservice education and training program. 
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Orpwood, Graham 

How Wouki You Know If Your ScUtwe Education Reform is a Success? Developing Science Indicators 
at Ibe School District Level 



Sun, 23 Apr, 199S 
8:30 AM 
Suite 262 S 



Ermin]a Pedretti 

This research comprised the adaptation of the Rand Model for Educational Indicators for use at the school district 
level, development of a system of indicators and the collection of baseline data from which school and district 
administrators can determine the degree and nature of the effects of a reform initiative. Twenty important aspects of 
science and technology education were measured and the data analyzed to provide initial conclusions for the district 
and to enable evaluation and refinement of the Indicators themselves. For example, the indicators show that only 
one-third of all elementary school teachers teach science and technology for more than three hours per week, that while 
all teachers endorse a 'Tiands-on" approach to teaching science, only naif of them actually use such an approach and 
that while the district rhetoric continues to emphasise trie strategic renewal initiative, overall budgets have m fact been 
cut over the past two years. 



Orquiza de Carvalho, Lizete M. 

The Process of Conceptual Change about Collisions 
Alberto VUUni 



strand 1 Sun, 23 Apr, 1995 

7:00 PM 
Exploratorium 



Recent researches about alternative conceptions and conceptual changes have faced the problem of characterizing the 
evolution of the students' knowledge. There is a hope of recognizing the specific or general mechanism that regulates 
this process of evolution. On this perspective we conducted qualitative research with six secondary course students, 
using the scries of seven or eight individual interviews. During the interviews the interviewer alternately showed to 
the s^dents simple experiments about collisions, asked them previsions and explanations about the results, discussed 
iheir answers and gave suggestions. Sometimes she asked them to make questions. The more interesting results of the 
research have been the characterization of the students' mental representation evolution as processed in two stages 
(concerning phenomenological and formal representations), in which the students accomplished the conquest of some 
common ODjectives, Such process revealed itself as strongly dependent on the analyzed situation. We can synthesize 
our conclusions in the idea that there is a straightened correlation between the collision phenomenology and the 
conservation principles dominions. In this particular way, we detected that it is necessary to promote the occurreiice 
of determined conquest in a special situation, in which the conflict between spontaneous ideas and the new notion 
should be specially sharp. 



Ostrander, Ray 

An Examhiotion of Gender Equity Altitudes at a Consertatite Protestofti VtHtersity 



Stnnd 4 Tuc, 25 Apr, 1995 

2:30 PM 
Oregon 



Gender equity has been a growing concern in many higher education institutions. Today it is not uncommon to find 
college and university courses designated to gender studios as well as special gender equity interest CTOup presentations 
at most educational professional meetings. However, 1 would posit that there are many smzlilcr church-related 
institutions that have little if any gender equity awareness and consequently do not implement policy that reflects this 
awareness. As an associate pro&sor in one such university, it is my purpose to explore existing atHtudes toward 
gender equity issues within my university, run by a conservative Protestant constituency. This examination will be 
otx?rationalised through the analysis of a Likert survey of randomly selected classes across the curriailum, anecdotal 
gleanings and an examination of stated policies versus practices coupled with demographic profiles of students, faculty 
and Stan as well as explanations of the institution's culture and history. 



Ottevanger, Wout 

Curricultm Reform in Samibia 



strand 5 Tuc, 25 Apr, 1995 

8:30 AM 
Kedwood 



Jtn v*n den Akker 

The INSTANT Project assists teachers in Namibia with the introduction of a new learner <cntred curriculum for the 
subjects mathematics and science. It has adopted a developmental research approach w'hich is characterised by the 
selection of a number of exemplary themes, the provision of procedural spcdtications i»^ order to facilitate initial 
implementation of curriculum changes in the classroom, standardised design of the modules applying basic principles on 
materials and text design as well as systematic formative evaluation of the modules. This study inclucies the cyclic 
design and formative evaluation of a teacher guide on the topic of Scientific Processes. The formative evaluation took 
place in schools in two different educational regions. Instruments for data collection included classrcxim observations, 
teacher logbooks and interviews as well as learner questionnaires and interviews. The results of the study include 
better materials and a better understanding by the teachers of how to translate the curriculum in specific classroom 
activities as well as suggestions for activities for future in-service workshops. Moreover, the approach of co-operative 
evaluation with teachers has boosted the co-operation between them and their schools, which is seen as important in 
building an infrastructure for in -service in the regions. 
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PaccaJesuinaL. 

Maestros Actuatixando Otros Maestros: Estudio de CasofTeacbers Updjting (Xfrer Teachers: A Case 
Study 

Alberto VUluii M . Cristina Marlanl 



Mon, 24 Apr, 1995 
10:30 AM 
Monterey 



Secondary school teachers attending an inservice course had the opportunity to re-elaborate their conceptions on 
teaching; and to modify their practices. Four of these teachers were invited to give a similar updating course to another 
group w their colleague teachers. This experiment enabled us to study the problem of forming multipliers who coiud 
lead other professionals to a conceptual change regarding the teaching of physics, with consequences on dieir real daily 
practice. Both courses lasted 15d hours; the content dealt with Newton's laws. The procedure adopted required 
teachers to elaborate pedagogical planning which then was applied to thdr students and which, after an analysis of 
results, was re-elaborated. A similar procedure, assisted by the program authors, was followed by the four multiplier 
teachers in relation lo pedagogical planning for the updating course. As a result, we could point out some of the factors 
which seem to contribute to Se formation of a multiplier: (1) the necessity of evaluating the plans which have been 
prepared by teachers; (2) the difficulty in convincing teachers to leave their common-sense conception; (3) the lack of 
clear and broad objectives for ev^ry meeting; and (4) the lack of explicit procedures to lead discussions. 



Pach6n, Ernesto 

La Bnsenanza y el Aprendixqfe de la Bioqtdmica Desde la Perspectiva de la Teoria Genera! de 
Sistemas 



Sun, 23 Apt; 1995 
2:45 PM 
Suite 2625 



La Bioqufmica como denda presenta los rasgos fundamentalcs do un sistema puesto que p>osee un ilmite que define las 
fronteras que separan el sistema del mundo exterior, unos elementos que pueaen ser enumerados y categorizados, y un 
sistema de comunicadones que permite el intercambio de materia, energfa o informaci6n entre los diferentes 
compartimentos eclulares. Coneste enfoque, la transduedon de energfa en los seres vivos trata de explicarsc y 
comprenderse, desde la perspectiva de la teorfa general de sistemas. Toda la fenomenoi<^fa bioqufmica, puedc 
considerarse como un sistema que se designarA Sistema Transductor de Energia, sistema abierto v con recursivdad 
evidente. El (STE) se puede considerar como formado por varios subsistemas: el Subsistema Molecular (SSM), el 
Subsistema Translocaaor (SS’O, el Subsistema Catalftico (SSC), el Subsistema Procesador (SSP), el Subsistema .c 
Soporte (SSS) y el Subsistema de Regulad6n (SSR), El STE, en t6rminos generales, comprende aquellos processes 
mediante los cuales los o»ganismos viv»3S utilizan los materiales que les sirven de alimento y en una forma aut6noma y 
rcgulada los transforman en productos de desecho con aprovcchamicnto de la energfa contenida en aquellos, para 
rcalizar las fundones biol6gicas propias de cada tipo de organism o. Tipicamente describe la forma en oue la cdula 
transduce la energfa proverS^te de una fuente primaria o secundaria de energfa en otras formas de energia utilizables 
p>or la c^lula. 



Palmeri, Amy B. 

The Consistency between Second Grade Teachers* Attittides and Beliefs toward Teaching Science and 
their Science Teaching Practice 



Mon, 24 Apr, 1995 
10:30 AM 
Suite 2601 



This collective case study focuses on the description and analysis of second-grade teachers' attihid^ toward and 
Wiefs about teaching sdence and their sdence teaching practices. Data for the study come from five interviews, six 
classroom observations, two questionnaires and an analysis of documents used by each teacher. Purposeful sampling 
was utilized to select four "experienced" second-grade sdence teachers. Data analysis, of individual teachers and 
comparative analysis across teachers, suggests that teachers struggle with creating a balance between the processes and 
content of sdence and describing the place of sdence in the overall curriculum, m addition, teachers seem unaware of 
the consistency or lack of consistency between attitudes and beliefs about teaching science and their sdence teaching 
and how consistency could improve their teaching. 



Pankiewicz, Philip R* 

Teachers* Attitudes Toward Science Edstcatian Research: A Classroom Surtey 



strand 4 Sun, 23 Apr, 1995 

2:45 PM 
Waiihington 



Obed Norman 

Sdence education research is experiencing a crisis because some educators feel that the research is irrelevant with little 
to offer policy makers, curriculum developers and espedally classrewm teachers. Is this perception correct? '^e 
purpose of this study was to determine the attitudes and perceptions of sdence teachers toward sdence education 
research. To accomplish this, a (Questionnaire was developed anef mailed to teachers in three different slates (GA, WA 
and N\0. Preliminary results show that although there was agreement that sdence education research should be 
conducted as a joint enterprise of classroom -based teachers and university-based researchers, respondents were not 
overly eager to get Involved in dassroom research projects, dting thdr busy schedules. 
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Pankratius, William J. 

Mbconctpaons Held by New Science Teachers 



Strand 4 Tue. 25 Apr, 1995 

1:00 PM 
Wuhtng;ton 



A 50 item survey of "alternative conceptions" of scientific terms, concepts and principles was administered to 
forty- two elementary and twenty-seven secondary science methods students. Sample items included: (1) The metric 
system is more accurate than other measurement ^sterns, (2) expansion of matter is due to ^e expansion of particles, 
and (3) acquired characteristics can be inherited. Tne survey incuuded a free response question asldng the students to 
describe how the kinetic theory explains heat transfer. Results are highlighted by findings pertaining to one group of 
prospective secondary science teachers: (1) one out of three believe tfot the metric system is more accurate than other 
measurement systems, (2) forty percent fed that machines "put out more energy than is put in", and (3) two out of direc 
believe that the expansion of matter is due to the expansion of par tides— the same number cannot adequately explain 
the kinetic theory of matter. On the positive side, orily three elementary teachers-to-be believed that astrology is able to 
preset the future, that there is a separate up and down in space and that an object at rest has no energy. 



Pardo, Luz B, 



strand 9 



Un Modelo Para la Ensenanxa y el Aprtndizaje de la Bloquhnica Basado ett la Formadon y 
Adquisickm de Conceptos 
Ernesto Pach6n 



Sun, 23 Apr, 1995 
2:45 PM 
Suite 2625 



Se presenta un modelo para la ensenanza de la Bioqufmica, basado en la formad6n y adquisid6n de conceptos. Los 
coii^ptos fundementales se pueden agrupar en las siguientes categorias: naturaleza de las biomolcculas, modelos de 
reacdon bioqufmica, objetivos metabolicos, economfa celular, rutas de procesamiento y mecanismos biodbernctiras. 
Las tareas instrucdonales disehadas en forma de taileres, tienen como caracteristica fundamental el empleo de ejemplos 
y no-ejemplos a partir de los cuales se construyen reglas de generalizad6n y se forman o adquieren conceptos. El 
termino adquisici6n hace reladon a una estrategia empleada cuando el estudiante posee una cierta idea o nodon 
reladonada con el concepto. El modelo instnacdonal para la formad6n de conceptos se emplea cuando el concepto es 
nuevo para el estudiante y esta destinado a ayudar al estudiante a diferendar las prqpiendades de los eventos u 
objetos, a agrupar estas propiedades basades en elementos comunes y a for mar sus propias categorias. ^ sintaxis del 
modelo incluye cuatro fases: 1. Presentad6n de metas y establcdmiento del escenario. 2. Definid6n, sehalamiento de 
los atributos y confecci6n de listas. 3. Prescntad6n de ejemplos y no-ejemplos. 4. Anaaisis del fx?nsamiento e 
integrad6n del conocimiento. 



Park, Sung Hye 

Preparing ElemetUary Science Teachers ht Korea 
Tom Dana 



Strand 4 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



The primary purpose of this descriptive study was to collect detailed information about the nature of elernentary 
science teacher preparation experiences at a teachers' college in Korea. The two theoretical perspective of 
ethnography and phenomenology were embodied in this study. Consistent with those perspectives, the methods 
employe in this investigation were interpretive, involving transcripts of semi-structured interviews with future 
teachers, field notes of observations of prospective teachers' everyday activities at the university and documents from 
science education courses. Analysis of the aata five major diemcs: (1) the national curriculum for the elementary school 
guides teacher preparation, (2) science education courses are differentiated amoung junior and seniors, (3) advanced 
courses in science education include themes such as STS and the national curriculum for the elementary school guides 
teacher preparation, (4) there is a strong emphasis on mathematical cotKepts and, (5) field experience is TCreeived as 
learning the "right way" to teach. This descriptive study of elementary teacher preparation in science in Korea shows 
that the centralized narional curriculum has > eat influence in shaping the educational practices at the teachers' college. 



Parke, Helen 

Three Years in a Middle School Reform Project: Are Studefds Scientists Yet? ImolHt^ Teachers 
in Designing Assessments to Align wtdf Reform Goals 

Wendy McCobkey jtmes Altsdiuld Rita O’SulUvtn Randy Yerrick 



Sun, 23 Apr, 1995 
AOO PM 
Oregon 



During the 1993-94 school year, data were collected from North Carolina middle school science teachers participating 
in a national reform project. This research focused on the development of alternative assessments that would align the 
reform goals. East Carolina University collaborated with SERVE and NCSTL In observing teachers' chanring 
perceptions of alternative assessment. Focus group interviews examined assessment strategics usm by teachers and the 
effects of alternative assessments on student-teachers interactions. The teachers also engaged in conversations about 
the process of assigning grades. Teachers used portfolios in their classruoms and designed unit assessment packages 
that represented a comprehensive approach to important unit outcomes. This seminar will discuss the process of 
involving teachers in the design of alternate assessment as well as the advantages, disadvantages and barriers to 
alternate assessment. Also presented will be the data collected from Interviews of teachers, guidance counselors and 
principals at four schools. 
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Parker, Dawn 

TARPS Ii Demonstration of Ibe Ttacbers As Research Partners (TARPS) Model 



Strand 3 Tu«, 25 Apr, 1995 

8:30 AM 
Cold Rush A 



Robert Borfes Andre* Foster 

This first paper in a set of five demonstrates the Teachers As Research Partners (TARPS) model for reflective prance 
that supports teacher decision making. The TARPS model is introduced to die audience by three middle school teachers 
who are part of the Teachers As Research Partners National Science Foundation Teacher Enhancement IVoject. 
Teachers represent mathematics, science and liealth science content areas in middle schools of differing sizes from both 
rural and urban communities. Tlie teachers demonstrate the model by solving an interdisciplinary Instructional 
planning task that integrates mathematics and science. They present an overview of the knowl^ge and experience base 
of the population of students for whom they are planning the lesson and then think aloud as interdisciplinary middle 
school team members, demonstrating their curriciilar decision making using the TARPS model. The hypercard software 
that supports and represents the teachers' cognitive processing is aisplaved as they collaboratively plan a lesson. A 
leswn profile is generated that allows teachers to evaluate the probable effectiveness of the lesson. 



„ strand 6 Sun, 23 Apr, 1995 

Jtl. 4K)0 PM 

Cold Rush B 

Theory RetisUed: Futiher Exphratkm cf a Model of the Relationship between Gender and Science 
Ij^onle Rennie J»ne Butler Kahle Dtn* Riley 

At a Plenary Session at the 1993 NARST Annual Meeting, Kahle, Parker and Renni^resented a model for 
conceptualizing gender differences in science education (Kahle, Parker, Rennie and Riley, 1993). The objectives of the. 
'^Novel Format Interactive Session" proposed here are to explore further the model presented at NARST '93, to initiate 
further testing of the model by other researchers, to stimulate further research on this topic and to provide partidpants 
with the opportunity to experience and critically evaluate an innovative learning format. The Session will begin with 
a short description of preRminary work with researchers and teachers, which nas resulted in an elaboration of the 
model from the perspectives of both research and practice. Partidpants will then be invited to explore further the 
potential of the nARm '93 model, using a modification of the Jigsaw strategy developed during the preliminary work. 



Parker, Lesley 



Parker, Lesley H. 

Different Modes of Assessment in Science and Mathematics: A Systematic Interaction with Gender 



Sun, 23 Apr, 1995 
8:30 AM 
Suite 2601 



Joanne £. Him 

The research reported in this paper focused on assessment procedures conducted in sdence and mathematics subjects, at 
the end of the final year of hi^ school in one Australian State. The objective of the analysis reported here was to 
establish whether different modes of assessment produced any systematic effect on students' measured levels of 
achievement in sdence and mathematics. Students' scores in five Grade 12 sdence subjects and three Grade 12 
mathematics subjects, for the seven years 1987-1993, were analysed. The analysis revealed that, consistently, across 
all sdence and mathematics subjects and all years, males appxjared to have an advantage on external examinations, 
while females had an advantage on school-based, teacher determined assessment. The paj^r discusses the implications 
of this finding for researchers and practitioners committed to fair and equitable assessment. 



Parker, Lesley H. 

Gender Issues 



strand 10 Sun, 23 Apr, 1995 

10:30 AM 
Emerald 



Uonle j. Rennie 

A review is provided of research findings which describe, and attempt to explain, the different patterns of partidpation 
of males ana females in sdence. Also, a description is given of strat^ies implemented in various parts of the world that 
address the problematic relationships between gender and sdence. Hnally, a summary is provided of the messages from 
research and evaluation, and the contributions of strategies that hold most promise for effectiveness and effiaency in 
future policy and practice are identified. 



Parsons, Sharon 

Establishing an Action Research Agenda for Pteservice atid Inservice Flemeydary Teacher 
Collaboration on Sef^powerment in Science 



Sun, 23 Apr, 1995 
8:30 AM 
Emerald 



Karen Reynolds 

This paper reports on the initial phase of an action research project involving presorvice and inservice elementary 
teachers who are attempting to Mng a sdence emphasis to their teaching. The project oWeetives are to: (1) establish 
elementary sdence empnasis sites, a variation of the Holmes Group (1990; concept ot a professional practice school, (2) 
develop an emandpatory action research dimate (Carr Ac Kemmis, 1986) which is theory generating rather than theory 
driven, and (3) utilize current research in fostering self-empxiwerment of elementary teachers in sdence. In addition, 
and central to the project's success, is on-going collaboration between the university teacher preparation program and 
school sites. 
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Peasley, Kathleen L. 

Using New DtscounePatterm to St4pportLtamhtgHtScknc* Clast; The Cate Derek 



Mon, 24 Apr, 1995 
10:30 AM 

Nevada 



This study is an analwis of one third grade student's science learning and his participation in the science discourse in a 
classroom in which tne teacher was attempting to establish new discourse norms. The^ norms were designed to support 
students in socially constructing their understanding of the science content and were an explicit part of the saence 
curriculum in this racially and ethnically diverse classroom of 42 students. Analysis of the target studeht's pre- and 
post-unit tests and interviews revealwi a change in his conceptual understanding of the topic of temperature 
measurement and changes. Qualitative methods of analysis were used to analyze transcripts of small and whole group 
discussions in order to determine if there were identifiable aspects of the participation structure which may have 
supported tiiis student in developing his scientific conceptions. Additionally, concept maps were used to trace the flow 
of ideas both through individual discussions and in discussions across time. These maps graphically illustrate how one 
teacher is able to use the classroom discourse to help students move from a naive conception to a scientific conception. 



Peiffer, Bernadette M. 

Interactive Science EMbits on Color Concepts: Testing an Educational Design Model 
Edwtrd Lucy 



Sun, 23 Apr, 1995 
8:30 AM 
California 



The purpose of this study was to develop and test an educational design model for interactive ^ence exhibits based 
upon a constructivist approach to learning and an intrinsic motivation exhibit design model proposed by Perry (1989). 
A secondary goal was to characterize mental models of color phenomena among middle scnoolage children and their 
parents who visit an interactive science center. Data on time and quality or visitor's interaction with, as well as 
evaluation of exhibits, were gathered for exhibit versions before and after redesign using the model developed for the 
study. Visitor interviews discusring explanations and predictions of color phenomena presented at exhibits were also 
compared for the original and revised versions of exhibits. Results indicated that visitors spent more time reading, 
manipulating and discussing the new versions of the exhibits than the original versions. Analysis of interviews 
uncovered differences in explications of and predictions about color phenomena among visitors using the new exhibit 
version over the original. 



Pesa, Marta ’ 

Do Teachers **Help** Students to Strengthen Preconcepts? Some Reflections about the Teaddng of 
Image formation by Converging Lenses 

Leonor Colombo dc Cudmafilvls Bravo 



Sun, 23 Apr, 1995 
7K)0 PM 
Explontorium 



A scries of instructional situations related to image formation by converging lenses — which show the way in which 
teachers unwittingly may help to strengthen students' presdentific structural schemata — were arc analysed. Very 
often, teachers used simplifiea sketches, stereotyped diagrams, or somewhat inaccurate language which, even though in 
general not considered wrong to a certain extent, were coherent with the intuitiveparadigm. ine process of conceptual 
diange in physics from a constructivistic point of view requires the adoption of methodologies tending to make the 
restructuring of alternative conceptions easier. Therefore, as part of this process, teachers should adopt a critical and 
thoughtful attitude toward their own misconceptions, as related both to the structure of the physics and their students' 
intuitive ideas. 



Petrosino, Anthony J. 

The Bernoulli Effect: Initial Stwfy of Open and Closed Systems 
Daniel L Schwartz 



Strand 1 Sun, 23 Apr, 1995 

7K)0 PM 
Exploratorium 



The purpose of this study was to understand and seek ways to develop middle school students intuitive understanding 
of the distinction between an open and closed system. This is a general and deep distinction that runs through numerous 
branches of science. Participants in the initial study consisted of twelve (seven male and five female) middle school 
students from an urban public grammar school. The cohort represented a wide distribution on standardized 
achievement tests as well as classroom grades for the 1993-94 academic school year. A number of data sources, both 
quantitative and qualitative, yielded information concerning the subjects' perceptions and explanatory rationale for 
tne phenomena under investigation. Results indicate that students have difficulty in assessing pictorial representations 
of water flow inclosed systems. While we briefly explored this phenomena with the Bernoulli effect, such findings may 
have application in other contexts such as the study of entrophy, the conservation of energy, or the study of complex 
biological ecosystems. 
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Phillips, Denis 



Sknnd 10 Sal, 22 Apr, 199S 

4.'00 PM 



The Mat^ Faces cf Constructivism 

Constructivism is currently of great influence in the field of science education, but there is some confusion about wha^t 
constitutes ihe core of this general position. In education, the dominant form is perhaps the "radical constructivism" 
associated with Ernst von Glasersfeld; it is a complex blend of philosophicaV/epistemological and psy^oiogical 
theses, and as "applied" in schools it yields, at its best, a range of practices not dissimilar to those advocated by Dewey 
and the more sensible progressive educators. Less well-known in the science and mathematical education communities, 
however, is the fact thatftere are scholars at work in other fields whose positions — while differing in important 
respects from that of the radical constructivists — are nonetheless broadly constructivist in orientation. Included in 
this latter group are feminist epistemologists, a few fairly mainstream epistemologists who are changing position 
somewhat, and various historians and soaologists of science. This presentation attempts to bring some order to tMs 
wider and richer scene by suggesting that the various types of constructivism can be spread out along five crucial 
dimensions — each dimension being composed of a major pJnilosophical, psychological or soaal issue. 



Phillips, Linda M. 

Taking a Critical Stance Toward Science Text: High School Science Students* Interpretations of 
Popular Reports of Science 



Mon, 24 Apr, 1995 
9:30 AM 
Suite 2625 



Stephen P. Nofrls 

The purpose of this study was to examine the way in which beliefs students possess before reading science text interact 
with and influence their interpretations. Ninety -one senior high school students who enrolled in at least one of Grade 
12 Biology, Chemistry or Physics classes took part. Five popular reports of sdence were selected and, prior to reading 
each, students were asked a question dealing with their beliefs about the topic. They were then instructed to read the 
report and to answer a question dealing with their tendency to change the degree of certainty expressed in their 
response to the first question. Responses were coded and analyzed using descriptive statistics. Results showed that 
students' stated beliefs were marked neither by qualifications nor the recognition of alternative viewpoints. Also, 
students were likely to defer to or echo the texts. They offered few, poor, or no reasons for such deference and showed 
a marked tolerance for vagueness and ambiguity to the point where the meaning of their responses was very difficulty to 
discern. 



Pirkle, Sheila 

Transforming Curriculum: The Evolution cf a Collaborative Campus Renewal Project 

Frank Cartledge Kerry D«Mdsoo M*ry-01en Jacob* James Wamiersee 

Exyie Ryder 



Sun, 23 Apr, 1995 
4KJ0 PM 
Nevada 



This session will describe a curriculum transformation project intended to enhance undergraduate mathematics and 
science teaching at Louisiana State University and Southern University. This project is a part of an NSF-funded 
statewide collaTOrative project designed to promote reform in science and mathematics teaching. Eight Louisiana 
colleges and universities are currently participating in the project by developing campus-sp>ecific proCTams wr 
undergraduate mathematics and science faculty. The ongoing collaboration of LSLT and SU in cam^s renewalled to the 
formation of the "Alliance for Excellence in Saence and Mathematics Teaching" in wWch both universities developed a 
coherent program of curriculum transformation. The program includes faculty seminars on the reform movements in 
science and mathematics teaching and learning, incentives for faculty to revise the curricula and opportunities for pwr 
review of the new Instructional techniques and course materials. Mathematics and science faemty are redesigning 
instruction^ materials and assessments using multi-media technology to make their large group instructional settings 
more student-centered and interactive. Qualitative research techniques such as journals, interviews and classroom 
observation are being used to determine the impact of the "Faculty Technology Seminars" on curricular renewal. 
Program participants will present their perspectives on the curriculum transformation program. 



Pirkle, Sheila F. 

Science and More: For Middle School Girls Only 



Stran4 6 Sat, 22 Apr, 1995 

7.-00 PM 
Monterey 



Judith Bniii Und« Rausch Msry-HIen Jacobs 

This paper describes a research project which investigates the effects of a year-long integrated mathematics and science 
^ucation program for forty culturally diverse Grades 6, 7 and 8 girls and their parents. The girls attended three weeks 
of summer carnp and participated in ^turday programs during the school year. The parents spent a day at summer c^p 
and attended the Saturday sessions with their daughters, parndpating in cooperative learning groups. The curri^lum 
materials induded interactive, computer-generated mathematics materials, BEPUP and other hands-on lab activities. 
Pre and post tests of student attituaes ana mathematics problem solving competency were used to ei^luate student 
achievement. Portfolios of student graphs and written work were analyzed. Finding included: (1) substantial (20%) 
improvement in problem solving &li on the mathematics test, (2) improvement in fadlity in computer skills, (3) 
in<Teased use of charts and graphs to organize data collected in lab investigations and, (4) self-reported improvement in 
competency in problem sowing. The program is now in its third year and has been incorporate^ into a high schc^l 
aca^mic year program. The results ot the program extension are emerging. They appear to confirm the results of the 
study describeo here. 
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Plucker, Jonathan A. 

TeadHng Invention and Design: An Expioratory Study 
Michael Gorman 



Srand 5 Sun, 23 Apr, 1995 

10:30 AM 
California 



This study determined die impact upon ^ted high school students of a course on invention. The three week long course 
involved 31 students who were required to invent specific products (e.g. a telephone), aeate working prototypes and 
present their invention to a "patent examiner". Interviews, Likert scale and open-ended surveys, journals and 
observations were used to collect data. As a result of the course, attitudes toward invention became more realistic and 
students improved in their ability to work with their peers. While student attitudes toward the importance of reflection 
improved, a hei^tened use of reflection was not observed in the students' inventive processes. 



Pollard, Rebecca J. 

Test-taking StraUgies: The Relationship between Item Difficulty and Performance 



Stnnd 5 Mon, 24 Apr, 1995 

2:30 PM 
Monterey 



Student test performance was examined as it relates to testing-taking strategies. Inspection of the test-taking strategies 
used on open-ended type physics questions were related to item difnculty and student performance. It was found tnat 
item difficulty was not related to either individual test-taking strategies or to the overall use of test-taking strategies. 
Further, it was found that student performance was not related to either individual test-taking strategies or the overall 
use of test-taking strategics. However, student performance was shown to be predicted by relative strategy use on the 
items that students found to be ^ficult. 



Powell, Richard R. " 

The Social Construction ofTextbook<entered Science: A Cross<ase Analysis of Second<areer and 
Fir$t<areer Beginning Teachers 



Sun, 23 Apr, 1995 
IKIO PM 
Gold Ruih A 



The purpose of this study was to explore how prior knowledge and biojgraphical experiences of a second -career 
teacher, who had been a field hydrogeoloost in fiis first career, influenced^his classroom learning environment. To 
achieve this purpose I focused on: (l)how nis knowledge of science and how his beliefs about teaching science were 
transformed into classroom instruction, (2) what school and classroom factors influenced this social transformation 
process, and (3) the relationship between this process and his dassroom curriculum. Case study methodology and the 
constant comparison method of data analysiswere used in a year-long cross-case analysis between the second-career 
teacher and a first career science teacher. Data analysis generated three themes reflective of the teachers' efforts to 
socially construct a classroom curriculum. Implications for developing classroom sdence curricula arc discussed. 



strand 10 Sat, 22 Apr, 1995 

7K)0 PM 
Suite 2625 

Motivation and Social Cognitive Development in Irformal Science Education Environments: A 
Developmental Stwfy 

Research in Informal Science Education (ISE) environments in the past has largely been limited to evaluations of impact 
on learning of particular sdence museum environments or community-based program. Motivation for partidpation has 
been assumed to be intrinsic, without considering such motivation in a larger context of sodal interactions. This study 
applies a framework of motivation theory and sodal cognitive development to the actions of middle school students as 
they choose to partidpate in one of three ISE venues: a sdencc/technology center, a sdence-dedicated store and a 
hobby group that requires the use of mathematics and sdence. A total of^ students, along with 19 parents and 9 
location staff were interviewed using an open-ended protocol, examining student motivational orientations, 
evaluations and affect. From these data it was observed that more than one motivational orientation was in operation 
at a given time, that student-adult interactions were reflective of stages of self-regulated learning and that student 
evaluations were tied to their subject norms (what others think they should do) and motivational cues. The results of 
this study will be used to identify points of convergeiKe between ISE and Formal Sdence Education (F5E). 




Ralston, Susan "" 

Three Beginning, Ikhan, Secondary Science Teachers* Evolving Vnderstandhig cf the Sature cf Science 
Ruth Bombftugh John S<wder Hans Sowder 



Sun, 23 Apr, 1995 
8:30 AM 
Carmel 



This longitudinal, descriptive study focuses on three beginning tcadicrs' understandings of the nature of sdence during 
their first two years of practice in an inner-dty dassroom. All three secondary-level sdence teachers, two males and 
one female, brought with th^ 2-3 years of previous teaching experiences from their Peace Corps service in third-world 
nations as well as undergraduate aegrecs in a life-sdcnce area. Ethnographic data collected during the first year by 
the teacher-educator super vizing the three teachers included classroom observations, teacher journals, dass projects 
and perhaps most importantly, multiple interviews of the teachers and single interviews of their university instructors 
and school -site colleagues. During the second year, the teachers partidpate in a voluntary focus group wrdch met five 
times to discuss reacings in students* understandings of science, philosophy of sdence and constructivist teaching. 
They then designed a lesson plan in response to a personally relevant issue from the readings and analyzed a 
transcription of the implementation of their lesson plan. The results arc reported in three case studies. 
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Reap, Melanie A. 

Ptvjtct EASTHSTOSM: Integrath^ Real-time Weather Data Mo the Science Classroom 



Sun, 23 Apr, 1995 
7KW PM 
Explontorium 



Georgitnna Saunders Ann M . L Cavallo 

Project EARTHSTORM (Earth-system Education Science Teachers using the Oklahoma Regional Mcsonetwork) was a 
three year NSF sp>onsor^ project that prepared middle school science and mathematics teachers to use environmental 
data from automated monitoring systems (Mesonet) to expand and enhance students laboratory-based exp>eriences. 
During EARTHSTORM summer institute teachers were involved in active instruction of meteorology and related 
topics; computer applications and presentation of a laboratory-based curriculum model (the learmng cycle). A 
comprehensive curriculum guide was developed by the teachers and staff for teaching meteorol^ and related topics to 
middle school students. A field test version of the curriculum was disseminated to^RTHSTORM teachers. Teacher 
input on the curriculum will continue throughout the 1994-1995 school year. This paper presents the curricula, 
specific applications using the Mesonet data and the findings of research. 



Reinhold, Peter 

OpenExpeHmenting— A Stw Approach to Teaching and looming Science 



Strand 1 Mon, 24 Apr, 1995 

&30 AM 

Nevada 



As empirical investigations show, the effectiveness, relevance and acceptance of labwork and instruction based on 
experiments, is strongly questioned by research. Therefore a radical restructuring of the role of the experiment in 
sdence teaching has been aemanded. But, how should learners experiment to acquire both a knowl^ge of physic and 
an adequate methodical and epistemological knowledge about physics in such a concrete m^ner that they are able to 
apply meir knowledge in new contexts? How can they oe motivated so that meaningful learning occurs and so trat they 
construct knowledge based on what they already luiow? This was the main question of a program calM ''open 
experimenting". Guided by activity theory, constructivism and the concept of system formation, a th^retical 
framework for open experimenting and several experimental examples were developed and tested in seminare, where the 
student teachers were exp>osed to the new approach. Case studies applying a qualitative and interpretive research 
method were performed to support the approach and to develop specific structural elements of open experiments which 
can lx? used as an instructional guideline. 



Rennie, Leonie 

Gender and Science: Recasting Ibe long Shadow 




Strand 6 


Mon, 24 Apr, 1995 
8:30 AM 
Emerald 


I,eslcy Ptricef Jtn Harding 

Thomas Koballa^Jr Una Jarvis 


Doris jorde 


Jane Butler Kahle 





The objective of this symposium is to use an interactive session to bring together a variety of informed research 
perspectives on the relationships between gender and science, with a view to promoting an understanding of the 
perceptions, realities and initiatives which can lead to the closing of the gap between policy and practice. The 
individual presentations originate in four different countries and hence in different socim and education contexts. 
They offer current perspectives about gender s id science in the context of the realities of practice in schools and 
identify the perceptions and attitudes which may impede the implementation of policy and change. 



• T jC • S*nind 5 Sun, 23 Apr, 1995 

Rennie, Leonie ikio pm 

Suite 2625 

The Effect on Student Performance of Placing Physics Probktm ht Real-lffe Context 
Lesley Paiker Leoole Mtley 

This study investigates the effect of the presence of context in physics problems by comparing the performance ofphysia 
students on two sets of match^ problems: Set A, in which the problems are embedded in a rtal-life context and Set B, in 
which the problems are attract, written without reference to real-life events or objects. Eight high school students, 
four boys and four girls, completed the A and B problems alternately, with two bo vs and two girls randomly choseMo 
do the ^t A problem first. Students were interviewed in groups of four ateut their reactions to eacl^roblem. '^e 
results show that boys and girls performed equally well on the tasks with and without context. The ability "to 
visualize" what the problem is asking is an important aspect of successful problem solving and real-life context plays a 
significant role in this aspect of task performance. Problems with context are generally perceived to be more interesting, 
provided the context is relevant ana not contrived. Irrespective of the presence of ab^nce of context, tasks requiring 
written answers rather than calculations were perceived to be more difficult, underscoring the importance of 
considering item format, as well as context, when preparing gender-inclusive assessment tasks. 



Reyes-Garcia, Carlos A* 

Aspectos y Consideraciottes del Reconodmiento Automatico del Habla Espanola 
Rim6n Albcfto Mata-Toledo 



Stnnd 9 Sun, 23 Apr, 1995 

1K)0 PM 
WuBhington 



El propdsito de este artfculo cs el de presentar un panorama general del campo de la Inteligenda Artificial denominado 
Reconocirr.iento AutomAtico del I labia (Automatic Speech Recognition), sus proDlemas inherentes, proccsos 
fundamenlalcs de opcraci6n, y sus particularidadcs cuando sc aplica al idloma espariol. 
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Reyes-Garcia, Carlos A. ’ 

Aspects atui ConsiJi^'atians of the Automatic Speed) Recognition of Spanish: Artificial Intelligence 
Ramon A. Mita-Toledo 

English presentation of the topic above. 



Sun, 23 Apr, i995 
8:30 AM 
Emerald 



Reyes-Herrera, Lilia 

Bmenama de las Ciencias: Aproximacion Sociocultural 
Gloria Jim^iez 



strand 9 Sun, 23 Apr, 1995 

1:00 PM 
Washington 



El presente trabajo intenta identificar algunos aspcctos sodoculturalcs que influenaan la ensenanza de las dencias en 
un aula de clase en BogotA, Colombia. Utilizando un marco teorico de naturaleza constructi vista y trabajando 
metodologia etnografica trat^ de clarificary hallarle sentido a las creencias que este profesor posee y que 
inconsdememente orientan su practica educativa. Las implicadones de esta investigad6n son muy signincativas para 
docentes que cstando en las misma situadon de este profesor y rcconsiderando su papcl como docentes deseen construir 
un nueva pedagogia que propide d acsarrollo de un nuevo dudadano colombiano. 



Herrera, Lilia 

The Teaching of Science: A Sodocidtund Approximation 
English preseritation of the topic above. 



Rice, Diana C 

Elementary Science Instruction: Are Teachers Prepared to Teach What Their Students Must Master? 

Margaret R. Corboy 

The purposes of this study were: (1) to explore the knowledge of preservice elementary teachers of a set of sample items 
from the South Carolina Basic Skills Assessment Program (BSAP) Science Test given to Grades 3, 6, 8 and, (2) to 
identify variables related to scores on these items. Three groups of partidpants completed an instrument induding the 
nine sdence items and a measure of reasoning ability (TOLT): 74 student teachers, 57 inservice teachers and 35 
students in a preprof cssional course required for all education majors. Other variables examined were age, number of 
years of expcnence, number of sdence courses completed, type of education major. Overall, partidpants performed well 
on the nine elementary sdence items. Secondary education majors scored significantly higher than elementary /early 
childhood majors on the sdence items and on tne test of logical thinking (TOLT). In addition, reasoning level was 
found to be significantly related to performance on the rune saence items; however, number of sdence courses taken was 
not. Implications for admission standards for elementciry/carly childhood programes and for sdence requirements 
within those programs are discussed. 
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Richardson, Lon 

The Need for a Biologically-based Epistemology 



strand 8 Tue, 25 Apr, 1995 

1K)0 PM 
Emerald 



Researchers must carefully weigh, daims regarding the propositi on*' Ihey are willing to classify as researcher and/or 
teacher knowledge. The problem is, what shoulcl count as epist^rmic justification? Because there is a fundamental 
difference in consmicting knowledge of objects or events emd constructing knowledge people hold about these objects or 
events, sdence education researchers must develop an epistemology which better corresponds to what can be known 
regarding the mind and its constructs. We must move from a physics-based epistemology to a biology -based 
epistemology. Such an epistemology would have several possible tenets: (1) denial of teleology, acceptance of 
teleonoiny, u) the mind is a product or evolution and has value-based constraints, (3) perception may constrained by 
morphology, U) human descriptions may never match the complexity of nature, (5) many events are irreversible, and (b) 
each person's belief /knowledge structure is unique and experieiKe-Msed. 



Richmond, Gail 

A Closer Look at Coffiicthig Expectations Embedded in Group Work: Profiles ofTuo StudetUs 
jotfinne Striley 



Sun, 23 Apr, 1995 
1K)0 PM 

Nevada 



This study was designed to investigate the discourse of 24 students as they worked on de*iigning, implementing and 
interpreting experiments in a Grade 10 integrated Sdence class. Observations were carried out over a three-month 
period ana were made of six groups of four students conducting four laboratory investigations; the audiotaped and 
videotaped discourse and other interactions of two of these groups were analyzed. In particular, our analysis focused 
on the relationship of an academically successful student in one of these groups and a spedal education student in 
another with others in their group. We found that there were both positive and negative consequences of engaging in 
group work for these indiviauals far beyond what we were cognizant of as their instructors and r^s researchers. These 
patterns were in large part the result of roles which were assumed by students in the groups and by the conflicting 
expectations which resulted from the execution of these roles. The nature of those patterns, as well as the implications 
for group productivity and individual cognitive and social benefits will be discussed. 
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Riggs, Iris M. 

The Cbaracterhtks and Low Efficacy Eiementary Teachers 



Sat 22 Apr, 199S 
7M PM 
Redwood 



This study was designed as a preliminary step in identifying characteristics of teachers with varied levels of science 
teaching outcome expectancy and self-effica^ beliefs. Beliefs of 57 teachers were measured using the Science Teaching 
Efficacy Belief Instrument (Riggs, 1988). Three to five outliers (high and low) on both self-efficacy and outcome 
expectancy were identified. Teacher types were compared on a multitude of variables such as time spent teaching 
saence and attitude toward professional development in science. Results describe a possible profile of teachers with 
high or low beliefs which should guide further investigations. 



S*r«nd 10 Sun, 23 Apr, 1995 

, Dana pm 

Evplontorium 

ExphrHtg Students* Constructed Perceptions of Science Through \isiting Particular Exhibits at a 
Science Museum 
Juie Butler Kthle 

The purpose of this study was to begin investigating how students construct their perceptions of science through 
visitmg particular exhibits at a science museum. Upper primary school students were requ(»ted to interact with 
particTJlar exhibits during a school group visit. Two weeks after their visit, students were interviewed regarding their 
preference of exHbits and which they bwieved taught them science the best. Analyzed through a feminist perspective, 
this study concludes with a working hypothesis suggesting that science museum exhibits have the power to legitimize 
un traditional ways of constructing perceptions of science. 




Riley, Joseph ”” 

Does a Summer Leadership Program Make a Difference? An Application of the PACE Model to tbe 
Georgia ST3 Leadership Program 



Sun, 23 Apr, 1995 
4K)0 PM 
Caltfomta 



Science Teachers Training Teachers (ST3) is a collaborative effort between the Georgia Science Teachers Association 
(GST A) and the University of Georgia to improve elementary science instruction in Georgia. The STY3 prograrn 
provides leadership training for elementary, middle and secondary science teachers interested in shanng their 
classroom experience and specialized training with colleagues. Participants completing the training program become 
part of a select Teacher Leader Cadre (TLC) charged with conducting elementary science workshops throughout the 
state. A pretest /posttest evaluation model was presented to teacher workshop leaders during their training- They 
were encouraged to use the same measures and procedures to assess the effectiveness of their own workshops. 
Evaluation of tiie first cadre of workshop presenters indicated that although they conducted over ^ workshops, few 
made use of the pre and post tests provided. Interviews with the teacher leaders indicated that in general they felt 
reluctant to 'Tiola their peers accountable" for program objectives. 



Riley, Joseph P. 

Examining dm Mukipl ier ^ect of a Statewide Elementary Science Insert ice Progreon 
Tom Elliott Um Gansar Lena Lane 



Tue, 25 Apr, 1995 
1K)0 PM 
Nevada 



This study evaluates results of a three year state wide inservice program desired to enhance the content pedagogical 
knowledge of elementary science teachers. The program prepared a cadre of /t) teachers to conduct elementary science 
workshops in their local school districts. The stu^ focuses on the identification of factors that influence the intended 
multiplier effect of teacher inservice programs. Tne multiplier effect refers to corollary actions resulting from ^me 
initial effort. It is a means of leveraging effort. In teacher inservice programs, it is usually accomplished by requiring 
that participating teachers conduct similar inservice programs at their school or district level. Little research is 
available describing factors that might influence the multi j^ier effect. Using quantitative and qualitative analysis, this 
study examines factors such as teacher personalogical variables, teacher knowlec^e, school and/or district contexts, 
resources, collaborative efforts and aaministrahve support to assess their .influence on participants' success in 
producing a multiplier effect. 



Rillero, Peter 

An Evaluation of a Hands-on Sdetwe Homenork Program for Sixth Grade Students and Their Parents 
St«n Helgeson 



Tue, 25 Apr, 1995 
2:30 PM 
Wwhington 



This study evaluated an at-home, hands-on science, parent-involvement program for six grade students using a 
quasi-exporimental, control -group design with classes randomly assigned to the control and treatment group. 
Uescriptive data were collected on attitudes toward the program and levels of participation. Comparisons between 
experimental groups were made for students' attitude towaros science, students' science process skill achievement and 
measures of parent involvement. Two teachers and eight sixth grade classes from central Ohio partidpatc (N=200). 
Treatment group students, as part of the Student Parent Laboratories Achieving Science at Home (SPLASH; progiam, 
received ten hands-on science homew'ork assignments loouiring their parents' participation. Control group students 
received traditional homework. The activity rates of completion began at a high level and declined during the prowam. 
A majority of program questionnaire respondents expressed positive opinions about aspcc\ of the program. Most 
students preferred SPLASH to traditional homework and most would rather work on SPLASH with a parent. A 
majority of respondents felt the student had learned from doing the activities. However, there were no significant 
differences between experimental groups on two science process skill Instruments. There were no significant main 
effects for experimental group on the sdcnce attitude instrument. 
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Ritchie, Stephen M. 

Student BttgagtmetU in a Laboratory Research Project 



^rand 2 Tue, 25 Apr, 1995 

2:30 PM 
Washington 



Donna L Rlgano 

There has been a long tradition of laboratory activities associated with science instruction. In spite of constructivism' 
daims advocating open-ended inquiry and mentoring, little is known about what students are thiiiking when engaged in 
laboratory activities. The purpose of this study was to investigate the thinking of senior high school students 
undertatog a research project In a chemical engineering laboratory supervised by a university mentor scientist. Data 
from a variety of techniques were analysed in an interpretive style. We conclude by recommending that students should 
experience a range of teaching/leaming strategies and contexts, induding open-ended inquiry and that these should be 
matched to the learners' needs and purposes of instruction. 



Robeck, Ed 

Representing a Gender Equity Project: Pedagogical Approaches and Medfodohgical Concerns 
Jim Gaskelt Gary Hepburn 



Mon, 24 Apr, 1995 
2:30 PM 
Suite 2625 



This presentation will be a p>crformance of a single paper that gives the app>carance of a multiple-paper pr^ntation in 
whicn the three papers refer to the same project ana data set. The presentation of what seems to be each distinct paper 
will be productively interrupted so that queries can be inserted into what would otherwise be an ideologically 
seamless report. It is, therefore, a performance of three analyses which will create the effect of an ongoing discussion of 
the project making uneasy any sense of disclosure. Many of the key points will be raised by the perturbations and sense 
of transgression generated by these interruptions and in the relationships among the analysts. We will, therefore, 
utilize creative collision of incommensurable voices^that do not map onto one another" (Lather, 1992) in an 
exploration of both the substantive and methodological issues in gender equity research in science education. 



Robinson, Scott 

A Sarrattie of a First Year Science Teacher 



Strand 4 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



My purpose is to fashion a narrative of a critical episode in the life of a first year Science teacher. The story is created 
from my experiences with a student teacher. Data are constructed from observing him teach, formal and informal 
interviews and his critical autobiography describing a few significant educational events in his life. 1 set out to 
interpret the meaning of teacher actions from the teacher's perspective. I agree with Eisner (1991) that qualitative 
inquiry is to offer an interpretation pertaining "to what experience holds for those in the situation studied". The 
narrative begins in an honors Biology classroom. Students express dismay at their recently graded laboratory reports. 
The plot turns to the teacher's reflection and deliberation on potential strategies to resolve tne dilemma. He dradcs on 
a science process lesson in which students re-interpret their laboratory findings. The teacher is a conscientious and 
caring professionad (Noddings, 19B4, 19%), He '^accepts the students feeling toward the subject matter" (Belenky, 
Clineny, Goldberger Ic Tarule, 1986). Students are treated as independent knowers. The teacher facilitates learning 
based on student interests and motivations. 



Rodriguez, Alberto J. 

Caugfit behM*n a Rock and a Hard Place; Managing Ibe DUemmas ofLeamhtg to Teach SdetKe 



Mon, 24 Apr, 1995 
2:30 PM 
California 



The purpose of this study was to investigate the dilemmas preservice science teachers encounter in relation to their 
partiapation in a project which sought to establish a constructivist and collaborative model of teaching and learning 
science. I gathered information by conducting five interviews with each of the six prcservice teachers over the Iz 
month period of their professional preparation. In addition, I had many informal conversations with them arid 
observed them several tunes during their university and school practicum experiences. Six dilemmas vvere ideiitified in 
relation to the roles the participants felt they needed to perform during their school practicum. The variety of dilemma*^^ 
the pre-service teadhers encountered and the direct and indirect strategics they implemented to manage those dilemmas 
are explained in terms of two overarching issues: the need to bridge tne theory and practice of learning to teach in two 
distinct communities of practice and the type of relationship the preservicc teachers established with their advisors. 1 
conclude by providing a series of suggestions for assisting preservicc teachers build better conceptual bridges between 
the two communities of practice to which they belong. 



Rodriguez-Munoz, Marisol 

IhJdng Scietdific Literacy atui language Development in a Bilhtgual Sedhtg 



strand 6 Tue, 25 Apr, 1995 

8:30 AM 

^ Suite 2601 



The objectives of this study were to generate empirical data: (1) on how scientific literacy is exhibited and facilitated in 
a bilingual classrcx>m ancf, (2) on how scientific concepts and lanjguagc development interact in such classes. Two 
cluster samples of fourth grade students who had received science instruction in ^anish for at least three consecutive 
years in a Midwestern inner city schcxjl comprised the sample for this stuc^. For a period of six months after the 
Doginning of the academic year, science units in the areas of Biology, Chemistry, Geology and Physics were 
vidcorccordod. Transcripts of the lessons were analyzed for indicators of scientific literacy (as defined by the 
American Association for the Advancement of Sdence Woject 2061) and of language development. Results reveal a 
disparity between the development of scientific concepts and linguistic development. Instruction which provides an 
array of opportunities for the support of receptive and productive skills tends to minimize this disparity. 
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Roeber, Edward D. ‘ 

The CoOabcrative Development of Science Assessments: The SCASS Experience 

Chides Wsrren Jeff Greig Dtn Ochs Rolf Blank 



Sat 22 Apr, 1995 
7:00 PM 
Gold Ruth B 



The development of student assessments in areas such as science is being encouraged nationally by reform policies that 
establish higher standards for students and the professional development needed to help teachers provide appropriate 
learning opportunities to students. A key aspect of this systemic reform is improving the assessment used at the 
classroom, aistrict aiKl state levels to measure student performance. The SCASS Science filucation project, in which 13 
States are participating, represents a landmark collaborative effort to help states work together to build a variety of 
assessments, to ao so building on each others' experiences and perhaps at lower cost. Tms session will provide an 
overview of this challenring collaborative projwt Doing facilitated by CCSO. Presenters will provide an overview of 
states' experience of worl^g together on the initial phase of the project and the work underway in the second phase. 



Rogers, Laura N. 

Coftceptual Organixatiofi of College Biology Sttuients 
Susan L Westbrook 



Strand 1 Mon, 24 Apr, 1995 

2:30 PM 

Nevada 



This study was conducted to examine the implementation of concept mapping by students enrolled in an introductory 
Biology course at a community college in North Carolina. Students prepared coiKept maps from the content of assigned 
sections of the textbook ancT were asked to incorporate laboratory activities and personal experiences. Variables 
considered included: (1) spatial /relational organization of terms and links within the map, (2) the types of links made 
between terms, (3) students' performance on exams, (4) students' final course grade, (e) students perceptions of the 
mapping assignments and, (5) instructor's perceptions of the mapping assignments. Students' success in the course was 
positively correlated with concept maps in which the organization was comparable to the textbook's organisation 
and/or snowed a high level of valid propositions and cross links. Students' perceptions of the mapping assignments 
were generally negative; mapping was considered too difficult and out of line with the studyirig needed to do well in the 
course. The instructor's perceptions were that concept mapping; (1) provided useful formative data about the students' 
difficulties with content, (2) often stimulated class discussions and, (i) provided students with valuable self-assessment 
data. Implications for further research are given. 



Ron, Salit ' 

Learning Etuironment ofui Acwlemic Achievement of Higff Situiettis Who Learned Evohftion ht 

a Cooperatite Mode 

Reuven Uzarowitz 



Sun, 23 Apr, 1995 
8:30 AM 
Emerald 



It has been found in high school classes of Biology that cooperative learning influenced some aspects of the learning 
environment and that the learning environment was related to academic achievement and the motivation to learn. The 
purpose of this study was to measure changes in academic achievement and in the perception of the learning 
environment among high school students who learned evolution in small inquiry groups. A learning unit on evolution 
was developed in which the learning material integrated the biological contents and the instructional method. The 
sample consisted of Grades 11 and 12 students (8 classes; N = 152). Seven classes learned the topic of evolution in a 
cooperative mode and one class learned in a frontal approach. The study lasted four weeks. A multiple choice 
questionnaire and Learning Environment Inventory were used for students' assessment. I’re and post mean scores were 
analyzed in a i>ested design with ANCOVA for difference. The results show that students who leamod in small inquiry 
groups attained higher aoiievement scores on the evolution topic than students who learned in a frontal approach. The 
learning environment of experimental group was less competitive, task oriented and more rewarding. 



Rop, Charles ^ 

Success in High School Chemistry t ^^bat Does It Mean and \fbat Does U Take to be a Good Situient? 



Sun, 23 Apr, 1995 
2:45 PM 
Oregon 



The purpose of this study was to hear the voices of college-bourKl high school students concerning meaning and action 
in cultural context. Students explain what it means to understand and to succeed in introductory chemistry. The 
method was ethnographic and interpretive as the researcher took on the role of participant observer in introductory 
chemistry classes in two Midwestern public high schools during one schot-I year. A focus group of students from eacn 
school and the two teachers were interviewed and participateclin informal conversations. Fiefd notes and interviews 
were considered primary data sources. Audio tape transcriptions and written artifacts served as secondary sources. 
Students explained that understanding is necessary for sucress. Results indicated that they defined understanding in at 
least two ways, one practical and task-oriented, while the other definition was theoretical and epistemological. 
Success associated with the latter understanding was elusive yet considered more meaningful. 
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Roth, Kathleen J. »■*"<> ‘ 

Exploring the Role cf Seff in Science and Science Education; Eeminist Perspectives and Women's 
Stories 



Suiv 23 Apr, 1995 
S:30 AM 
Nevada 



Angela Barton Ix>ri Kurth HaJne Oren CaU Richmond 

Lynne Cavazos Deborah Smith Constanza Hazehvood 

Using autobiographical inquiry methods, this group of women science educators constructed a set of stories that 
examine the ways our identities and our roles in science education have been shaped by social constructions. This 
research approach enabled exploration of dominant discourses about self, science, science education and research and 
urged the recreation of alternative ways of conceptualizing our roles and identities in the field of science education. In 
this interactive session, presenters will stimulate discussion by sharing autobiographical stories that reveal ways in 
which the self was silenced, disguised or distorted to fit into the science education community. Discussion v/ill be 
organized around the questions: How can feminist theory and pedagogy help us explore ourselves in ways that enable 
us to reexarrune and recreate our relationships with science and science education? What are the implications of su^ 
explorations for oip work as teachers and learners of science, as science teadier educators and as saence education 
researchers? ParHdpants will choose to join one of three discussions groups: teacher education, research, science 
teaching and learning. Feminist lenses suggest that there may bo ways we can reconstruct science and science education 
in ways that are more inclusive and liberatory. The purpose of this session is to Ixjgin an ongoing conversation about 
these alternative perspectives. 



Roth, Wolff-Michael ^ 

A Case Study of the Theoretical and Practical Knowledge Constructed by Two Teachers while 
Team-teaching an Engineering Unit 



Mon, 24 Apr, 1995 
10:30 AM 
Suite 2601 



In many fields, practitioners learn significant portions of their job-related theoretical and practical knowledge while 
they participate with more competent old-timers. Taking this as a precedent, we designed the present study to construct 
an understanding of the theoretical and practical knowledge important to teachers in the practice of teaching by 
observing two teachers who collaboratively taught an engineering unit. For this interpretive study, we video-tap^ all 
engineering lessoas over a three month period, the debnefing meetings with one or ix)th teachers and/or those with 
other teachers who observed the lessons. We constructed three major dimensions of knowledge relevant to teachers' 
practice. First, we found that participation in ongoing activity, understanding and learning were intricately bound up 
with each other; important aspects of teacher knowledge remained unarticulated. Second, watching videotapes and 
debriefing lessons allowed teachers to articulate practices and to link their practices to propositional knowledge that 
they had heard about previously, but that had not affected their practice. Finally, when teachers attempted to 
implement theoretically derived precepts they struggled with finding a balance between apparently competing 
generalisations. The findings allowed us to construct a theory of teaching as practice. 



Rowell, Patricia M. ^ 

Planning to Teach Elementary School Science Lessons: A Study of Presertice Teachers* Preparation 
and Action 

Sandra Gullbert 



Sun, 23 Apr, 1995 
4K)0 PM 
Redwood 



The purpose of this study was to explore the priorities and concerns of preservice teachers' in planning and teaching 
during a school-based science education assignment in their teacher ecfucation program. Participants' beliefs about 
learning in science were documented and classroom practices interpreted in light of the planning which was done. Data 
sources included classroom observations and transcripts, interview transcripts, reflective journals and children's 
writing. Interpretation of the data suggests that these preservice teachers had difficulty recognizing key concepts 
associated with instructional topics, persisted with hands-on only approaches to science teaching and learning and 
perceived instructional sf quenci'S as teaching situations rather than opportunities for learning. 



Roychoudhury, Anita ^ 

Development of Conterrt Kmwledge and Pedagogical Content Knowledge of Prospectite Elementary 
Teachers 



Sun, 23 Apr, 1995 
1K)0 PM 
Gold Rush A 



Deborah llpplns 

The pujpose of this two part study was to examine changes in the views of prcscrvice teachers in the domains of content 
knowledge and pedagogical content knowledge. Using microgenetic metnods, the first part of the study explored the 
development of content knowledge of preservice dementary teachers enrolled in a physical science course. Data, which 
were gathered over eight weeks, consisted of preservice teachers' weekly reports about weather, including questions 
they a.sked about weather, data they collectea on the ouestions, and their rellections about this process. The second 
part of the study examined pedagogical content knowledge of the preservice teachers. In this second part preservice 
teachers wrote classroom cases during student teaching, which provided the means to explore the development of their 
pedagogical content knowledge. 
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Ruiz-Primo, Maria A. 

ReHabilUy and Validity of Performance Assessments 



Strand 5 Sun, 23 Apr, 1995 

IdW PM 
Redwood 



RichardJ. Stuvelsoii 

Over the past five years, a team of researchers at the UniversiW of California. University of Michigan, the California 
Institute of Technology and the Pasadena Unified School restrict have developed and evaluated performance 
assessments in science. iTie team has explored the development of science performance assessments and evaluated I“Cir 
reliability and validity. It has also investigated the exchangeability of different assessment methods. Both the good 
news and the bad news will be presented in the light of the implications they have for large-scale assessment. For 
example, regarding reliability, the good news is that raters are able to reliably score students' performance; the bad 
news IS that more than six tasks are needed to obtain a reliable estimate of student acHevement. Regarding validity, the 
good news is that performance assessments can distinguish different instructional histories; the bad news is that to be 
instructionally sensitive, these assessments must tap students' declarative as well as procedural knowledge. Likevv^e, 
regarding assessment and the methods for developing those types of assessment; the Bad news, hovvever, is that with all 
the expcnences that were gained, assessment development is still a long process of review and revision. 



strand 5 Sun, 23 Apr, 1995 

Rye^ James A. io;3o am 

California 

A ScUtice-Tecbnohgy-Society (STS) Crmcai Issues Course for Cetteral Studies Satural Science Credit: 

The Evaluation cf a Pilot 

Peter A. Rubba Leonard Waks 

The purpose of this study was to evaluate the pilot offering of an interdisciplinary course, developed through a proj<xt 
funded by the Nahonal Science Foundation that focused on criHcal issues global worming, energy options tor iBe 
future and biodiversity conservation) in Science, Technology and Society (STS). The course responded to the call of 
The Study Group of tne American Association for the Advancement of Science (AAAS) on General Education for 
"radical reform" of the natural science general education component of the undergraduate curriculum. The study was 
conducted by two science educators \\mo had prolonged engagement with the course and attested to carry out a 
"practical evaluahon" that involved stakeholders and was creative yet situaHonally responsive. The study employ;^ 
in^epth interviews and observations of class sessions to reveal the efforts and insights of the natural science and STd 
faculty who taught the course and the perspectives and understandings of enrolled students. Students believed the 
course should fi3fill general studies science requirements due to the diversity of and interrelahonships between course 
topics, yet faculty cited the need for instruction to draw tighter connections between the critical issues. Twelve 
assertions and recommendations emanated from the findings and will inform future course offerings. 

Strand 10 Sun, 23 Apr, 1995 

Tae 10:30 AM 

Crystal 

Factors J^ecting StudetU Choice of Career in Scieftce: Differetti Approaches to Teaching Science in 
Japanese Schools 

Mlyukl Tiniki Chiyoko Yuki Hlroyoshl WnoshiU Kazuhino Akio 

In Japan, in order to investigate the factors affecting school success in producing engineers and scientists, a 
questionnaire was sent to teasers and third year (Grade 12) students in 70 high schools; 59 of them responded 
producing 5556 student responses. Ten schools were visited to interview 30 teachers and 100 students. A second 
teacher questionnaire was subsequently sent to the 59 schools. After analysis of the qualitative and quantitative data 
from the schools, it was found that preparation for examinations discouraged the promotion of student centred learning. 
This paper gives case studies of two diffc ont types of school; school A which puts priority on the performance in 
univereity entrance examinations and, school B which puts priority on stimulating students' curiosity about science. 




Said, Safian 

\isionquest: Teachers* Perceptions of Reform in Science Education 
Dana L Zddler 



Strand 10 Sun, 23 Apr, 1995 

1K)0 PM 
Monterey 



The purpose of this study was to discern high school teachers perc^tions of, and commitment to, the contemporary 
goals of ^ence education. The 3:^1 teachers who responded to the (Contemporary Goals Survey were selected from 64 
schools in 26 States. Appropriate validity and reliability are reported. Findings suggest that a minority of subjects 
hold past goal orientations as strongly as those holding the majority view and resist the introduction of moral issues, 
integration among subj(‘cts and heterogeneous grouping practices. Discriminant analysis also indicated that 
pro&sional development factors, familiarity with science education journals and years of teaching science were 
moderately predictive of contemporary goal orientation. Implications related to reform issues and research are 
discussed. 
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Salmi, Hannu S. 

ScUtwe Center Education: Motivation and Learning in It^ormal Education 



Sat 22 Apr, 199S 
7KH) PM 
Suite ms 



The purpose of this study was to investigate learning in a science exhibition in order to further develop the theory of 
science centre education as a form of informal education. The subjects (N:130) of this study consisted of six 
comprehensive school classes of 7th graders in the greater Helsinki area. The design of the study was 
quasi-experimental with two different pre-treatment groups (intrinsic vs. instrumental motivation). The situation 
motivation group was the control group. The classes were tested by a common intrinsic/instnimental motivation test 
and by a specific situation motivation test measuring the exhibition experience. The kxK>wledge test measured the 
effects of a pre-lesson, the learning of isolated facts and the learning of entities. Tests were administrated three times 
during a nine month period. The intrinsic treatment group was the most positively motivated towards the exhibition. 
The difference from other groups was statistically significant (.05) and long-lasting. The results showed that the 
intrinsic treatment group did best in nearly all cognitive tests. In particular, the group's ability to learn entities 
suggests a deep leanung strategy. 



Sanders, Jo 

Accounting for Profound Educational Change in Gender Equity 



Strand 4 Tue, 25 Apr, 1995 

2:^ PM 
Oragon 



This paper describes the transformative effect of participation in the Teacher Education Equity Project, a large 
nationwide NSF-funded project designed to assist 60 professors of science, mathematics and technology education, from 
Alaska to Florida, to teach their preservice students gender equity awareness and skills before they enter the 
classroom. Gender equity in education in these areas has generally received little attention at the teacher preparation 
level in contrast with muen activity at the K-12 level, and this project contributes to filling the breach. Ms. Anders, the 
Project Director, will analyze the main factors leading to change in this sensitive and difficult area and will present 
information on Gender Equity in Preservice Science Education, Gender Equity in Preservice Mathematics Education 
and Gender Equity in Preservice Technology Education, which will be published in 19% and other resources for 
teacher educators. 



Scharmann, Lawrence C. ^ 

Science Teaching Se\f Efficacy of Presertice Elementary Teachers as b\fluenced by Heterogeneous 
Grouping 

Colleen Hampton 



Mon, 24 Apr, 1995 
2:30 PM 
Washington 



The influence of cooperative grouping on the science teaching self-efficacy of preservice elementary teachers, enrolled in 
a science methods course, was examined. Participants responded to a science teaching efficacy belief instrument 
(STEBl) at the beginning and mid -point of the semester. Extensive observations of laboratory sessions were also made 
by one of the investigators. Cooperative grouping was accomplished in the laboratory sections. Two of four 
laboratory sections were randomly designated as "experimental", comprised by one high, one low and 1-2 moderate 
STEBl scoring in^vidual(s). Cooperative learning groups in one of the two remaining laboratory sections were formed 
by random chaw, while the fourth utilized a self-sdcction process. Analysis of the posttest results indicated that there 
were no significant differences betwec»’. the self-efficacy scores of those in the expenmental sections and those in either 
the random draw or the self-selected sections. However, anecdotal records and the reduction of extensive 
particip>ant-observer data indicated that the experimental groups exhibited more enthusiasm during the laboratory 
sessions and showed less variation in the quality of their peer teaching *^i*csentations. It was concluded that 
heterogeneous grouping based on sdence teaching self-efficacy snows promise pending further investigation. 



Schauble, Leona 

Thinking About Simple Machines: Modelbased Reasoning in Design Contexts 
Richard Lehrer 



Strand 2 Sun, 23 Apr, 1995 

10:30 AM 
Gold Rush A 



As part of a project concerning the development of model -based reasoning, we track the process by which children 
invent or appropriate models and notations in the context of team-centerea7 project-based design of inventions made 
with gears. vVe compare growth of elementary-school children's knowledge in three contexts: individuals solving 
structured proHems, collaborative pairs solving experimenter-posed design ^'challenges" and a design team working 
with an adult to design and construct their own inventions. Children's conceptions about gears varied from 
anthropomorphic interpretations to mathematical models based on gear ratios. In the individual context, knowledge 
was composed of poorly connected pieces of experience and rules. Quldrcn best understood direction of motion a speed 
of turning and finally mechanical advantage. Although these ideas were central in the challenge posed to the pairs, the 
dyads made little progress without teacher assistance and other children to help in generating and evaluating problem 
solutions. The adult played a key role in helping design team members reflect on their designs. Progress here depended 
on the inventions children chose to make ana tlie roles they assumed. 
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Schmidt, Hans-Jurgen s:3o am 

Redwood 

Ambiguom Cbemicai Terms: A Source for Students* Miscofdceptions 

The present study is based on the hyp)othcsis that ambiguous terms commonly used in chemistry textbool^ would be a 
source of senior nigh school students' misconceptions. The aim of the study was to identify the misleading power of 
certain trivial names for organic compounds. Many trivial names end in a syllabus that hints at the wrong class of 
compounds within the systematic nomenclature. The terms to be studied were taken from a list of chemical terms based 
on tne vocabulary of a chemistry textbook. Multiple-choice and open answer ^estions were developed and 
administered to senior high s<iiool students at the beginning of the school year 19^/ 1^5. The students were asked to 
give reasons for their answers. The result was that students were guided by ambiguous terms to the predicted wrong 
answers and that they reasoned' accordingly. For example, they identified acetylene as an alkene because of the ending 
"-ene". Students should learn in their chemistry classes to appreciate the predictive power of systematic names for 
organic compounds and how it came into being that systematic and trivial names are used simultaneously. 



Schmidt, William H. 

Mmty Visions, Many Aims: Curriadttm and the Creation of Science Educational Opportunity 



Mon. 24 Apr. 1995 
8:30 AM 
Gold Ruiih B 



Charies Rop EdArard Britton 

The Science Curriculum Analysis is a significant aspect of the Third International Mathematics and Science Study. 
TIMSS is a ten year international comparative study of mathematics and science education being conducted in 
approximately SO countries under the auspices of the International Association for the Evaluation of Educational 
Achievement (lEA). T^e data are exhaustive, page-by-page inventories of the contents, student perfomance 
expectations and disciplinary perspectives in each country's curriculum documents. Data have been analyzed usingl^ 
two gigabit TIMSS data base in accordance with a comprehensive suite of new'ly designed statistical methods. This 
presentation will follow the main arguments of the first published report of this phase of TIMSS. Countries differ 
greatly in national visions and in educational systems, resources and aims. This presentation will discuss the 
contributions of this research to the questions of scientific literacy, summarize the shape of parity in TIMSS countries 
and discuss the question of whether parity of opportunity relates to patterns of similar outcomes in measures of student 
achievement. 



Schoneweg, Cristine 

Exploring Sciettce Teacher Metaphorical Thinking: A Case Study of a Secondary School Science 
Teacher 



Sun, 23 Apr. 1995 
8:30 AM 
Emerald 



Tom Dtna 

The paper reports on an in-depth case study of a beginning science teacher's metaphorical thinking about teaching, 
learning and its relationship to her teaching practice. Three in-depth, semi-structured interviews and field notes of 
observations of two science lessons were the primary data sources. The data were analysed through inductive 
analysis. The main findings about the participant's thinking and teaching w'cre organized into seven themes. Among 
the main findings are the participant's dilemma in reconciling two role-metaphors, the "facilitator" and the 
"drill-sergeant" and her desire for more feedback to her teaching. 



Schriver, Marti 

A Case Stuffy of a Science attd Mathematics Day Camp as Experieticed by Six Girts from Rural Georgia 
Lynn Wolfe W. Jay Strickland 



Tue. 25 Apr. 1995 
2:30 PM 
Eme»:%Id 



This is a case study of a science and mathematics day camp collaboratively sponsored by the American Association of 
University Women. Georgia Southern University and a local Girl Scouts council. The camp was organi^d to promote 
positive attitudes toward mathematics and science, demonstrate the relevance of science and mathematics and provide 
women faculty in science and mathematics as positive role models for the participants, fhe camp was attended by 100 
girls from a rural area of Georgia. This case study focused on one troop of six girls who will be entering Grade 1 in the 
Fall of 1994. Pre- and post- data were collected using a 24 item attitude instrument and a draw-a-scientist activity. The 
attitude questionnaire was adapted from an instrument developed by Fennema-Sherman (1976). In addition, during the 
camp, the girls were encouraged to keep a journal relating their activities and impressions. Preliminary results 
indicated positive changes in attitudes concerning science and in their views of women as scientists. 
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Segal, Gilda 

Promoting Loud TbMHng about Ugfjt in Elementaty School Science 



Strand 2 Sun, 23 Apr, 1995 

&30 AM 
Oregon 



Mark Cosgrove 

In stud vine youne children learning in inclusive environments, we designed ways to enable children to explore 
scientific knowledge that is usually believed to require later, didactic teaching. Asp^ts of this desim under SCTuhny 
here are first, the capacity of natural learning to lead to effective scientific ideas, and second, further danhcation of 
the role of context. We found that in conversational modes, children were able to gmerate ideas and thanes to test 
them (bv extended discussion in which they examined the logical consequences of holdine those ideas 1 by suiting 
them to critical tests), and then to genersie further theories. In doing so, the role of analogic^ andysis was espeaallv 
productive; the siiiule of moving o^ects bouncing from a surface helped the idea of li^t u-aveling to cinCTge mto^y (a 
contrary finding to the belief that understanding the propagation of liglit should precede t^ stu.dy of reflection). In his 
cnviroiLent children finidied keenly and cooperatively, kept records and mtiqued the t^c. 
learning our view on the ages at which children might begin to deal with saentific ideas have been revised downwards. 



Skrani 5 Sun, 23 Apt, 1995 

Settlage, John Jr 10=“ am 

^ California 

Natural Selection Conceptions Assessment: Development of the Two tier Test ^'Understanding 
Biological Change " 



A> Louis <’>locn 

A two tier test was developed for assessing secondary students' conception of evolution by natural selection. Items 
were developed around three central concepts: the role ol variation within a population, the ^use of the emergence 01 
new traits an^he effect of natural selection on the proportion of traits. The Understanding 

eiven to high school biology students, refined and administered to another sample of students. TCe hnd version of the 
test consisHng of fourteen items was administered in the spring of 1994 to 73 Biology students at two diffCTent 
suburban hign schools in the Midwestern United States. The reliability of the test for this sample was 
difficult indices ranging from 0.18 to 0.55. Interpretation of the respoases and suggeshons for potenhal applicahons ot 
the test to hirther research are described. 



Sharp, Lynn 

Children's Figural and Operational Knouledge o/Sottrd 



Strand 1 25 Apr, 1995 

230 PM 
Nevada 



PttridaF Keig 

To investigate the status of children's conceptual models regarding sound think-aloud inching interviews wore 
administer^ to 32 Grade 5 studenfs. Interviews probed concepts related to vibration, sound, travel, volume 
Analysis distinguished the presence or absence of a concept of sound as motion and of the use of the word viteahOT^ 
The cwling syst^ also captured the students' conceptions of sound as an enhty in >=pace and of sound pro^gahon. The 
students' ibMitv to discern differences in volume and pitch and the presence of fjgural or ^era^nal Vnowl^gc of 
means of Altering them were investigated. Chi-square analyses were perfortned for each obseiyt^ outconie both by 
gender and by or L2 learners. Student responses illustrating conceptual change as well as tabula rasa learning 
were present!^ Specific misconceptions reveal^ in the interviews are describ^. Although simple concepts were 
generally held for two of the aspects of sound, vibration and volume, accurate usable concepts and ^oncept 
Relationships for sound travel and pitch were not yet tightly held A common difficulty in confusing vanahon in pit* 
with varia^on in volume (41%?? of students) is discussed in detail. In addition, there is evidence of the role of 
language in supporting or imp*ing the development of concept relationships. Further research into sound by educators 
is urged as a formative source of curriculum. 



strand 6 

Shaw, Jerome M. 

Science Petformance AssessmetU atui Language Minorily SttsdefUs: Explorhtg the Intetface 



Sun, 23 Apr, 1995 
1K)0 PM 
Oregon 



This study investigated the use of a performance assessment with % language minority students (^MS) in five high 
school science classes. Qualitative and quantitative data analyses showed that teachers and s^dents had an overall 
favorable response to the assessment whfie English comprehension and expri^ion ^IIs were determining factors for 
certain items.*^ desire for more time was an issue for both students and teachers. 

reliably scored, the spelling and syntax of certain responses were sigrahcant sources of error. The degr^ of speafiaty 
of tea Jiers' guidance also Mgnificantly affected students' scores. Recommendations from this study include increasing 
the clarity of an assessment^ design, allowing LMS more time to complete ass^sments, and scoring resj^^ with 
raters who are knowledgeable of typical patterns in written English by this student populahon. •^'•’^‘^ermorc it^ 
recommended that the uf2 of pcrfon(iWe a'sscssments with language minority smdents 6c exploratory until such time as 
their validity and reliability with this px^pulation can be more adequately established. 
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She, Hsiao-Ching 

The Getukr Equity Ht Studeiits' Image of Science and Scientists 



Stnmd * Mon, 24 Apr, 1995 

10:20 AM 
Odifomta 



The purpose of this stu^ was to examine any difference between boys' and girls' image of science and sdentisb at four 
different ^ade levels. The interview-about-instance (lAI) procedure with modified Boylan's pairs illustrations and 
modified Draw-a-Sdentist Test (DAST) two instruments were administered to the elementary school Grades 1, 3, 5 and 
middle school Grade 2 (Grade 8), total 297 students. Results of interviewing students with 30 pairs illustrations 
showed that lower ^ade level boys and girls made similar initial responses In rdation to most of the pairs 
illustrations and as smdents move mto higher CTade levels showed an increase in difference between boys and girls 
initial responses to the illustration, especially me appearance items. The DAST results showed the majority of the 
students drew male scientists, which number of male scientists been diawn are \hree times more than ^e r.umber of 
female scientists. Girls drew female scientists about three times more often than boys did. In addition, both gender in 
Grade 5 drew more female scientists than any other grade levels. Moreover, more boys than girls drew scientists 
wearing glasses, facial features, symbols of research, technology and relevant captions. 



Shepardson, Daniel P. 

Fourth Graders* Interpretiie Framevorksfor Understanding Electric Circuiis 
Elizabeth Moje 



Stmnd 1 Tac, 25 Apr, 1995 

2:30 PM 

Nevada 



This investigation involved a case study of the nature of Grade 4 children's understandings of electric circuits and how 
their understandings provided them with frameworks for interpreting data derived from the observation and 
manipulation of electric circuits. The nature, consistency, detail and coherence of children's understandings influenced 
the power of their frameworks for interpreting electric circuit data. The study elucidates how children's interpretive 
frameworks of electric circuits allowed them to recognize data as anomalous or supportive of their understandings. 
Preliminary findings suggest the following emerging patterns: (1) children's interprenve frameworks of electric circuits 
are reflected in the detail, coherence and consistency of their understandings, (2) the consistency, coherence and detail 
of children's pre^instructional understandings revolved around either their understandings about electric circuit 
connections or their understandings about electric current and, (3) the consistency, coherence and detail of chil^en's 
understandings about electric circuit connections and electric current influencea their interpretive frameworks, and 
thus, the degree to which their understandings were challenged and changed. 



Sheppard, Judith ®""‘‘ * 

The J^ct of the Comstructivist Approach in Science on Attitudes cf Grade 3 Students: A Case Study of 
One Schools Approach 



Sun, 23 Apc 1995 
8:30 AM 
EmenUd 



The purpose of this study was to determine if a hands-on discovery approach to teaching science will produce a more 
positive approach toward science than an approach that is textbook -oriven. An indirect purpose was to determine if 
there were gender related differences in the science attitudes. It was thought that Grade 3 students involv^ in a 
constructivist classroom would have more positive attitudes than those in a traditional classroom. Two surveys were 
administered to 70 Grade 3 students in three classrooms: the Questionnaire of teacher Interaction and Student ^ence 
Attitudes (Backe, 1993). Results found more positive science attitudes in the constructivist classroom than the 
traditional classroom. However, there wasn't a significant difference in these attitudes. Both boys and girls in all 
Grade 3 classrooms responded similarly to questions concerning attitudes toward science. 



Sherman, Twyla G. ®""‘‘ * 

An Analysis of Student Outcomes Related to Integrated Science atui Matbematics: An Applied 
Taxonomic Approach 

Catherine YeoUs 



Mon, 24 Apr, 1995 
2:30 PM 
Poitola 



This study is part of a three-part project designed to explore the nature of student outcomes related to participation in 
integratea science and mathematics activities in different cultural settings. Four teachers in Grades 4, 5 and 6 observed 
their students during integrated activities and recorded student outcomes and evidence in Classroom Observation 
Journals. The purpose of this study was to code, sort, and classify the student outcomes according to category, 
frequency, intensity, and source of evidence. A total of 313 student outcomes were generated. The outcomes were 
classifiea according to category (cognitive or affective), intensity Qevel of Bloom's taxonomy), frequency, process skill, 
and source of evidence. Two nundred 14 cognitive and 99 affective outcomes were identified, the preponderance of 
which reflect the lower levels in the taxonomies. Site 2 identified the highest proportion of cognitive outcomes and site 
31 identified the highest proportion of affective outcomes. The process skills of observation, classification, 
measurement, and u^ng numbers were most often identified. These results will be combined with those of another 
external researcher and further analyzed according to ethnicity to guide in the development of an integrated science and 
mathematics assessment package that is culturally sensitive and responsive. 
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Sherwood, Robert D. 

The SdentiOs tn Action Series; Sdentific Inquiry for Au&entic learning Environments 



Tu*, 25 Apr, W95 
2M PM 
Pottola 



XUodong Lin 

The purpose of this presentation is to discuss some of the issues related to development and use of a cons^ctivist 
of hl^^^n lh^wecall "Anchored Instruction" in science instrurton. We vvJll do.thisby: (1) iscussing^ 
theoretical issues that have lead the group to this still evolving theory of 'carmne and instruction, (2) proviing ^ 
example of the theory through the Sc%nlisls In Action project, that has used ‘he dWign 

theoretical framework, (3) d^ibing and summarising some of the pilot research studies, and (4) suggesting possible 
classroom applications. 



Strand 10 

Shokere, Luke 

Ahernatit^ Rtsearcb Methods: C<mparadie Pedagogical Profiles and Truth Tables 



Tue, 25 Apr, 1995 
9:30 AM 
Monterey 



Interpretive researchers are encouraged to use the full repertoire of meth^ologics at *eir avail - either existing or 
crLt^ (Interpretive Research in Sciince Education 1991 p. 249-71). In a dissertation directed at underet^^g ^ 
phenomena S how teachers come to self-differentiate into either users or nonusers of c^nculi^ innovation, a 
methodology that involved the use of hypothetical buth tables was applied, /pendant with to metiic^ology, a uitique 
characte'isa^on of teachers called "pedagogical profiles" was devised. These approaches to data aiialysis were 
observed to be informative for rendenng a concise description of the process frorn the volumm^s 
as, indicting generic "types" of science teachers that can be abstracted to other situations. A entique of this approach 
to data analysis is invited 



Shroyer, Gail 

Expertise in Preservice Science Education; An Innovative Approach to Trainhtg Elementary Science 
Educators 



Sun, 23 Apr, 1995 
10:30 AM 
Waahington 



Emmett Wright 

According to many of the reports, undergraduate teacher preparation programs are the key ‘° 
mathematics and technology (Education at foth the elementary sc^iool and the secondary s<*ool levels. Ouni^ *e Jal 
semester of 1990 Kansas State University initiated the development of a major university-wide model, sup^rt^in part 
by a grto from the National Science foundation to reform elementary school mathematics, 

preparation based on the above recommendations. A major focus of the project is the creation of apa^CTslup te w^^^ 
the College of Arts and Sciences, the College of Education and the Manhattan-Ogto I^iblic SchiwH 
todctaraWablished by the Holmes Groupll986, 1989, 1990), the Carnegie ForumX1986) and Goodlad 09W). TCree 
^fessional development schools were created in the public school system as an outcome of this collaterahve effort, 
foeliminary data indicate that these teachers arc- superior to other graduates esjjecially m science and mathematics. 



Shymansky, James A.. 

A Strategy for Assessing Changes in Teachers Participating in an Enhancement Project 



Stnmd 5 



S-Jt, 22 Apr, 1995 
8:30 PM 
Emerald 



Margaret J orgensen 
Laura Henriquea 



Jennifer Chldsey John 
Ibrahim Al-Momanl 



Thomas Koboila 
Eric Olson 



Deborah Dunkhase 
Courtney Veronesl 



This paper describes the development of an assessment system to document 

and attitudes towards science as a result of a speaal enhancement 

PALs is an incremental and systemic program to enhance the saence background of 

science-based stories and laneuage activihes to engage teachers and students in more hands-on saen^. The u^ ot 
students' science ideas establi^es^a relevant problemlentered context in wWch elementary sdwol teadwrs are wl^g 
to commit effort to address students' science learning and in so doing enhance their own saence background, l^hc 
challenge was to develop an assessment system that is consistent with constructivist plulc»ophy and tl- it infoms teth 
the parficipants and the staff about change in sdcncc understandings. These goals have 

implementing a portfolio assessment system that documents six dimensions of teacher behaviors. Scoring rubrics, 
exemplars and data from Phase 1 of Science PALs are reported. 



Strand 5 



Mon, 24 Apr, 1C95 
4:00 PM 
OKgon 



Simmons, Patricia 

Pedagogical Philosophies; A Study of btsertice and Preservice Scietice Teachers 
ton KichtrdMci 

This session is intended to: provide a forum for interactive dialogue fearing diverse r^earch perspectives on the 
views of preservice and inservice teachers about their teaching philosophy, cpisternology and currtolum 
implementation; provide an opportunity for participants to reflect on and discuss the different views ^ 

examining profile of selected cases; discuss current research perspectives from which to f 

findings anS implications of this research in relation to science education research; synthesize and discuss Impllcatiora 
of these kinds of research studies for teachers and students on an individual basis, a classroom basis and an 
institutional basis. 
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Slater, Timothy F. ^ Apr, iw 

^ 10:30 AM 

A QuaiUaivt and Quantitative Comparison of Ote Impact of Portfolio Assessment Procedures versus ****** 

Traditional Assesstment in a College Physics Course 

Sm L Samsoa Joseph M. Ryjui 



Popular \x\ief in dternative assessment procedures suggests that the use of student portfolios can help learners 
^ccesst^y organize and integrate newly acquired sdentiFic knowledge and provide useful assessment information. 
Inis study documents the use of student created portfolios in an alg^ra-based, college-level, introductory physics 
course using a two-group comparison design. One group was assessed by tradiHonal, student-supplied short ^swer 
exammahons. The other jgroup used portfolio-style assessments except for the final examination. A cumulative 

xamination was administered to both grou “ 



identical, multiple-choice final examination ^ 



-y—'r. r*'' ****“‘, auiuiiiwiunrxi lu Wirt groups. There was no significant difference in 

j between the two groups on the final examination. Furthermore, a self-report of achievement given 

sigriificant difference between the two groups. Analysis of an open-ended 



before and after the course demonstrated no siguuicaiu aiiierence oetween me two groups. Analysis ot an open-ended 
survey and a fociis group discussion, however, did suggest that students assessed by portfolios devote oonsideaWe time 
to rcadu^ and studying, internalize and pe^nalize the content material and enjoy the learning experience. The results 
? jVif suggest that the use of portfolio-style assessments support student achievement at the same level as 

tradihonal assessment procedures and might have additional benefits 



Smith, Edward L* 5 Tue, 25 Apr, ws 

The Desigti and R^ionale of the New Michigan Educational AssessmetU Program in Science 

^s paper de^i^ several important features of the new Michigan Educational Assessment Program for science and 
^e rationale for those features. The new science assessment is based on a recently adopted state science curriculum 
tramework which, m turn is based in part on Science for All Americans. The assessment is being developed to service 
thrTO purpo^: to provide information about student understanding of science, to model sound classroom assessment 
and instructional practice and to promote teaching for understanding over innovative problem types including cluster 
problems (5-6 questions about a real world context), text criticisms (5-6 questions around a text passage) and 
investigation clusters (5-6 questions around an investigation that the students carry out ahead of time); tWpart tests 
including a Framework — Wide Assessment assessing a representative sample of all objectives from the framework and 
an Area-speahe Assessment which is a more concentrated assessment of a small set of related objectives; and the use of 
constructed response as well as multiple choice items. 



Smith, Mike U. » 

BeUtvina Kttowtng ondAcceptftig: Epistemology in Science, Religion and Ibe Science Oassroom 
Stanley Obms WBIam W. Cobcm John A. Moore Dent. Phillip* 



Tue, 2S Apr, 199S 
2:30 PM 
OysUl 



Almost half of US high schwl Science teachers support the teaching of creationism in public schools and almost half of 
college students evaluate the evidence supporting astrology as "good" or better. We believe that two of the primary 
reasons for this confusion are the lack of understanding of the differences between the epistemologies of science and 
non-saence helds such as religion and the failure of all parties to recognize the fact that terms used by individuals from 
mverse disaphrws often have meanings that are different in subtle but important ways that confuse communication, 
msenters in this symposium irom Biology, Science Education, Philosophy and the theology will identify the 
^istemoloncal, philo^phica and s^antic issues involved, focusing on the divergent meanings ^the terms believe, 
totow, accevt, pro^, fact and th^ry. The purpose of the symposium is not to repeat old debates but to explicitly display 
the underlymg philosophical differences in how scientists and non-scientists come to know. 



Smith, R. Timothy a™«« » 

AnAnafysisof tbePortre^aiof Scientific ExpUntatbmin Elementary School Science TexAooks 



Sun, 23 Apr, 199S 
10:30 AM 
Suite 262S 



Building upon the curriculum cvaluaHon model of conceptual analysis, this study integrated criteria for authentic, 
causal, scientihc explanations with successful construcHvist instructional strategics. The result was a set of six "focal 
concerns u^ to ^1^ and represent the portrayal of the nature of science in several widely used elementary school 
Grades 4, 5 and 6) by evaluaHng their explanatory quality. Using weather phenomena (c.g. the 
causes of wnd^) as the subjwt matter context the paper discusses findings related to each of the six^'focal concern^: (1) 
accuracy, (2) th^oughness, (3) preasc formulation of language. (4) explanatory justification, (5) scale of the phenomena 

and pracHsing explanation generation. In turn, implications of these 
hnmngs ^discussed in light of recent concerns with and research into both teachers' and students' concep<Jons of the 
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Sode, John R. 

Longitudinal Patterns <^Beghmhtg Scietwe Teachers* Stages of CotKem Laboratory Usagf 



Mon, 24 Apr, 199S 
8:30 AM 
Suite 2601 



The first objective of this study was to examine beginning science teachers' stages of concern (SoC) over time. These 
S^'s were compared to those of more experienced, professionally active science teachers. The second objective was to 
determine beginning science teachers' laboratory usage patterns. These patterns were compared to Uiose of more 
experienced, professionally active science teachers. Data were collected through a series of mailed and 
hand-distributed surveys over a period of three years. Additional questions were adaed to follow-up surveys to 
obtain insight into issues raised in previous years. Comparison frequency distribution tables were constructed to 
identify trends and patters in SoC distributions and laboratory usage rates. The most prevalent beginning teacher 
was Stage Four (consequences). Stage Four dominance was consistent over time. More experienced, professionally 
active science teachers were characterized by a shift towards Stage Five (collaboration). Beginning sden^ teacher 
laboratory usage rates were similar to those of more experienced, professionally active teachers. The more 
experienced, professionally active science teachers reported me highest mean laboratory' usage rate and advocated the 
greatest use or laboratories. 



Soloway, Elliot 

ScienceWart: Rationale and Corrtext 



strand 7 Sun, 23 Apr, 1995 

10:30 AM 
Gold Rush B 



Joe Kr«|dk Uzi Flnkd 

The Sdence\'Ve Project is providing an integrated suite of computer-based tools that can support hi^ school students 
engaging in ti e full range of science modeling activities. Three interacting themes guide this work: Science: Modeling 
— OiS* effort is directed at supporting students in developing the process and content knowledge that is needed to 
develop scientifically— defensi We, intellectually-provocative models. Pedagogy: Project-Based ^ence (PBS) —In PBS 
students are engaged in inquiry over extended periods of time exploring a driving question; they draw on sd^tific 
disciplines as needed, work collaboratively, employ technology routinely and construct all manner of artifacts. 
Technology: Learner -centered Design —Ease of use is no longer the only goal; rather, addressing the special needs of 
learners - their diversity, their wavering motivation, their initial lack of understanding and the subsequent growth in 
their understanding — is coming to be seen as the new challenge. The ScienceWare Project is a multi -discipliriary, 
collaborative effort involving the College of Engineering /UM, the School of Education /UM, Community High S<moW 
in Ann Arbor, the Green Project, Northwestern University. In 1993-94, there were 22 students at Community High 
School using die SdenceWare suite; in 1994-95, there are 122. 



„ . - „ strand 4 Sal, 22 Apr, 1995 

Spiegel, Sam 7kjo pm 

Oregon 

Teachers* Struggle to Articulate Tbehr Learning Theories: A Window into TeacbHrg atrd learning 
Angelo Collins 

As part of a Master's level Teaching and Learning course, 66 teachers were requireo describe their personal 
learning theory and provide an illustrative vignette from their classroom practice. The teachers drafted their theory 
and th<m critically renewed each others. The process of peer review proved to be an uncommon window to examine 
the culture of teaching as well as the cognitive process cf the teachers. This study examines these aspects and explores 
the implications of this activity. Da :a consisted of the teachers' draft and final learning theory papers, observation of 
the peer review process and reflecti^'e conversations with several of the teachers. The papers were reviewed and coded 
by both researeners. Coding was nased on phrases that indicated either cultural, : e., ''uncommon practice at our 
school" or cognitive, i.e., "lead me to a new understanding", insight. Observations and editing comments from the peer 
review procSs were coded similarly. Results indicate clusters that correspond with particular modes of teacher 
education, i.e. learning cycle. 



Spiller, Richard 

Investigatitrg Ibe Origim of Teachers* Attitruies Toward Teaching Elementary Science 



Sun, 23 Apr, 1995 
8:30 AM 
Emerald 



Pierce Famgher 

This project investigated the origins of teachers' attitudes towards teaching elementary science. The study was diyid^ 
into a quantitative and a qualitative section. The quantitative part asked intermediate teachers to complete an attitude 
scale and provide various demographic data. Statistical analyses included; means, frequencies, Pearson correlation 
coefficients, reliabilities, factor analysis and t-tests. The qualitative part consisted of six interviews. Interviews 
examined; understanding of science, childhood experiences, influential people, world events, an assessment of subjects 
attitude to science and science teaching and their perceived inscrvice needs. Results showed that while the overall 
attitude towards science was good in the district studies, there was considerable frustration over the actual teaching 
sdcncc. Only teachers who had taken chemistry or physics in high school had significantly positive correlations with 
attitude towards science and the teaching of science. Gender differences were only significant on the 
comfort /discomfort subscale. Origins of attitudes stemmed from environmental sources, i.e. home, cultural and economic 
times in which they lived. Parents and families were most influential, with individual personalities playing a role in 
attitude development. Also important were the psychology, sociology and scientific developments of the society in 
which they lived. 
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Spitulnik, Jeff 

MeractU^ Media Literacy in the FoufuiaHons of Science Classroom 



strand 7 Suiv 23 Apr, 1W5 

10:30 AM 
Cota Rush B 



In project-based, computing-enhanced science learning classrooms, a plethora of interesting computational media 
artifacts are product that give insight into the processes, influences and understandings occurring in the classroom 
and in the students' lives, examination of the socially organized practices which make use of symbol systems and 
technologies for producing these communicative artifacts enables and understanding of the literacy practices in this 
setting. By investigating &e literacy in the Foundations 1 classroom, this case study reveals the processes and symbol 
systems; the social, political and cultural influences; and some consequences of the artifact production. The study 
focuses on one group of four girls who were videotaped and interviewed during and after they designed and 
construct^ a computer-based multimedia museum exhibit for a class assigr\ment. The group produced an impressive 
array of materials, exhibiting complex cognitive and social processes concerning science content, communication and the 
use of computer-based tools. The students were influenced by a range of social and technological, intrinsic and 
extrinsic factors such as their attitudes toward technology, the design of the tools and the structure of the assignment. 
They also altered their understandings and attitudes about communication, science and group processes. 



Spitulnik, Michele W. 

Students ModeBng Concepts and Cofweptions 



strand 7 Sun, 23 Apr, 1995. 

ld)0 PM 
Portola 



The use of hypermedia technology in science classrooms has great potential for enhancing knowledge construction and 
conceptual understanding. The theoretical rationale for students designing and constructing instructional hypermedia 
artifacts in chemistry classrooms is examined with a focus on constructing multiple representations of concepts, 
developing connections between multiple representations and creating models or animations of phenomerui. Ninety 
high sAoS Chemistry students in the 1993-1994 school year constructed hypermedia artifacts on kinetic molecular 
theory. Versions of the hypermedia constructions, or artifacts, were analyzed to determine the nature of the 
representations, animations or models the students constructed, the appropriateness of these representations for the 
concepts and the connections students made between representations. The paper describes these areas in relation to: 
(1) students' conceptual understanding and, (2) students developing conceptual understanding as they evaluate and 
revise their artifacts. Findings indicate that in later versions, students use more representations like animations and 
gTaphs,'draw more explicit connections between representations and have fewer conflicting representations. Student 
design, modeling ana construction of hypermedia artifacts appears to be an effective method of developing robust 
conceptual understanding. 



Stark, Rae 



strand 5 



Implementing a National Curricuhm in Elementary Education: Issues and Implicatiofts 



Tuc, 25 Apr, 1995 
2-30 PM 
California 



The move towards establishing a national curriculum for the learning and teaching of science is gaining pace in many 
countries. In Scotland, as efie where, the policy statements tend to promote a view of science as primarily an 
investigative activity wWch requires the integration of conceptual understanding, practical and process skills. If the 
curriculum which cnildren experience is to reflect this view, the nature of the learning and assessment experiences 
offered to individuals and groups (e.g, boys/girls) must be designed to ensure equity of opportunity. In considering 
these issues, this paper ^aws on the findings of the Scottish Assessment of Achievement Programme s Science survey. 
The data, primaruy obtained to present a national picture of achievement at three stages — 8/9 years, 11/12 years and 
13/14 years — has been analysed to identify differences in performance levels by sex, across sub-skills and within age 
cohorts. Thus some of the factors to which teachers will have to attend e.g. the balance of practical and written work, 
equity of opportunity and differentiation of provision, will be examined. 



Stoddart, Trish 

Enhancing the Petformance of Hispatde Studetds: The AVANCE Project in the High Sdx>ol 
Thonvu Destino 



Tuc, 25 Apr, 1995 
8:30 AM 
Suite 2601 



During the 1993-4 academic year, the University of California, Santa Cruz and a high school participated on a 
collaborative research and development project to formulate a model strategy for improving the academic performaiKe 
of limited English proficient (LEP) Hispanic students. The site for the program was at a school whose LEP Hispanic 
student popflation surpasses 16% of the school's total enrolment (l33Tstudcnts). The project's theoretical and 
empirical foundations in cognitive science, language development and effective schooling suggests that the academic 
competence of typically underserved minority students can bo enhanced significantly througrunstructional strategies 
that emphasize cooperative learning heterogeneous skill groupings, higher cour^ standards, student-generat^ themes 
and staff networking. The program maximized academic learning by integrating instruction in KL, Spanish, Soaal 
Studies, ^ence ana Mathematics and utilizing appropriate programming while dc -emphasizing ability tracking. 
Analysis of die Implementation, including interviews witn teachers and students, will be discussed. 
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Stratford, Steve 

Impact of SdenceWare and FowtdaUom on StudetUs’ Attitudes 



Strand 7 Sun, 23 Apr, 1995 

10:30 AM 
Cold Ruth I 



LizhRnkcl 



In this pa»:er, we describe changes in students' ideas about Science classes, attitudes about Science and mohvations for 
studying Sdence, in a classroom designed to support project-based ^ence learning. Using a siuvey desie^ to 
pro\4de a measure of students' attitudes towards Science classes and Science, we have compared students enrolled in a 
&aditional high school biology course, with students enrolled in the integrated, project-based saence course called 
r- r c ihp Hvn orouos of students and to look 




epportuniti'^ to collect and analyze their own^ata in Science classes results in a change in 
science das ' oms. Foundations 1 students increased tendency to agree with statements about using mformabon , 
"drawing cundusions" and "thinking about problems", implies a change in their ^derstanding of what it mea^ to do 
science in sdiool. These students, in contrast to students in the traditional Biolo^ course, no longer describe their 
science experience as one of memorisation, textbook reading and test taking. Instead they see sdence class as a place in 
which they can collect data, draw condusions and formulate and solve problems. 



Streveler, Ruth 

Conceptual Cbat^e in Higjb School Cbemishy: A Multidimensional Scaling Approach 



Tue, 25 Apr, 1995 
1:00 PM 
Emerald 



This paper presents a method for using multidimensional scaling to compare the cognitive struct^^ of hgh sch<wl 
chemistry students to the cognitive structure of their teacher. Inconsistencies between the teacher's and students 
structures may represent possible areas of misconcepHon. A high school Chemistry teacher identified t^s he t were 
important for students in his class to learn. He grouped the terms and described why ea^ group of terms belong^ 
together At the beginning and end of a semester, 50 high school students in the teacher s Chemistry dass OTOuped the 
same terms and explained why each group belonged together. The students' groupngs were analyzed using 
multidimensional scaling and were compared to the teacher's groupings using nearest nei^ter analysis and geometne 
proximity of the terms to the group centroid. Pre-test and post -test comparisons of students groupings were made, as 
well as wmparisons between the post-test and groupings of high- and low-achieving students. Analysis of the 
multidimensional plots revealed differences in pre-test and post-test groupings and in the groupings of high-versus 
lownachieving students. The theoretical and educational implications ot these differences are discussed. 



Stubbs, Harriett 

A Constructivist Model cf Professional DevelopmetUfor ScietKe Teachers 

Ann C. Hewe 



Strand 4 Mon, 24 Apr, 1995 

4:00 PM 
Suite 2625 



A constructivist approach to the professional development of science teachers must involve teadiers in the construcHon 
of their own Imowledge about science and about science teaching since it is difficulty f^ teachers to adopt a 
constructivist approach in their own teaching if they have not had the experience themselves. The model presented in 
this paper, which follows Fosnot's four principles of construcHvism, was develop^ as a means of erabling niiddle 
school £d high school teachers to include environmental issues in their science curricula, but it would be applicable to 
a wide ranee of curriculum areas and needs. The model builds on teachers' existing knowledge and experience as new 
information and new ideas are presented by scientists and others. The personal and prof^ional interactions between 
teachers and between teachers and scientists lead to cognitive conflict and resolution, reflection and fmally, teachers 
construction of new knowledge for themselves and the creation of curriculum matenals for their student^ Surveys, 
focus groups and individual interviews, have been used to document the outcomes. Jmese include an mcrease m 
participation in professional meetings and activities, renewed enthusiasm for teaching and other indicators ot 
professional growth. 



Stuessy, Carol L, 

TARPSIU: Implications cf he TARPS Model for Balancittg Content Of id Process ht integrated Contexls 



Tuc, 25 Apr, 1995 
8:30 AM 
Cold Ru«h A 



KimDooky 

Current problem solvlne curricula designed for the integraHon of mathemaHcs and science range from th^ that stre^ 
the acquisition of subject-matter knowledge in one discipline with support from another to those mat subjugate 
subject-matter knowl^ge in both domains to higher-level problem solving. The TARK model is one that attempts to 
inteCTate both knowledge domains within a framework that balances content and problem sol ving process. Concerns 
of balance were solved early in the development of the model by identifying many scienHfic and mathOTahcal procases 
as domain-specific strateries and translating scientific and mathematical "content" into a hierarchy of themes (e.^ 
Structure, Interaction, System) that ranged from lower to higher levels of complexity, ^estions for this re^ar^ 
centered on teachers' perceptions of the unpovtance of balance in their lessons and how well they understo^ and used 
the model in their lesson planning. Data collected from 26 teachers in the project indicated changes in tcaaiers 
conceptualisations of the Inclusion of mathematics and science content and overall problem solving presses In t^ir 
lesson planning. Barriers and difficulties in using the model were identified and follow-up intervention strategics 
were d^gned amt implemented with varied success. 
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Suarez-Gdmez, Alfonso 

Constructivismo y CatuUckmamieftto en hs PtxKesos de Etisenanza y Aprendizqje de las Ciendas 



Sun, 23 Apr, 1995 
1:00 PM 
Washington 



Durante mi trabajo de investigaddn tanto con docentes como con estudiantes, he encontrado que uno de los prindpales 
problemas para ixider cambiar de la mctodologia tradidonal a una metodologia construct! vista, son los preconceptos 
tanto de los prof^res como de los estudiantes, sobre lo que debcn ser los procesos de ensenenza y aprendizaje. En los 
primeros, aun en muchos casos de algunos que se autodenominan constructivistas, se encuentra que la merza del 
condidonamiento efectuado sobre ellos durante muchos ahos de cducadon los hace trabajar con una mezda de las dos 
tendendas que qunque representa un avance, a veces Uega a confundirios tanto a ellos como a sus estudiantes. En los 
estudiantes por tanto tenemos que tener en cuenta no solo los preconceptos sobre el tema a aprender, sino tambidn como 
ya dijimos los preconceptos sobre lo que ellos piensan que deben ser los procesos de ensenanza y aprendizay E>espu6s 
de varios anos de trabajar en los proWlmas ae ensenanza y aprendizaje y su relacidn con los problems humanos, he 
encontrado queestos preconceptos se han convertido en factores condidonantes del posterior aesarroUo del individuo 
en aspectos tan importantes como el aprender, el ponsar y cl actuar, y una alternativa de soludon muy prometedora es 
su identificaddn y toma de conceienda de los mismos y del efecto quef tiene lo que pensamos sobre nuestro desarrollo y 
con el sobre el desarrollo de la sodedad. 



Sullivan, Sherry 

Elementary Science Teaching and tite Culture of Schooling: Dilemmas Fachtg Preservice Teachers 



Sun, 23 Apr, 1995 
1:00 PM 
Odifomia 



The purpose of this study was to investigate possible issues and factors of teacher preparation which hinder, or 
fadlitate prospective elementary teachers' implementation of sdence teaching practices consistent with their 
understandings of the nature of science. A naturalistic study of 16 participants in an elementary science methods 
classroom was conducted. Partidpant observation, videotaping of classes, interviews with partidpants and analysis 
of written documents were used to gather data. Results indicate that background content knowledge, teacher 
sodalisation issues and academic issues related tqprcservice teachers as college students have an important impact on 
prospective teachers' sdence teaching practices. Even students with good understanding of the nature of sdence were 
nindered by unsupportive field placements, lack of adequate content knowledge and the perceived pressure of 
evaluation by co-o^rating teachers. 



Sunal, Dennis W. * 

Determining and Comparing the Alternative Conceptions of the Cottcept of Force of Non’^science 
Education Majors and Practicing Teachers Using the Intervieivabo$4t‘lnstance Tedndque 

Linda Ewing 



Sun, 23 Apr, 1995 
7.-00 PM 
Exploratorium 



The purpose of the investigation was to determine and compare the sdentific literacy of two groups of teachers by 
probing and analyang their know'ledee related to the concept of force in aerospace sdence events. Using the 
inter view-about-instances technique, three categories of conceptions were analyzed including: (1) aspects c3 the 
concepts of force undetected by the partidpants, (2) invalid uses or alternative concepts and, (3) sources of linguistic 
confusion. Two groups were interviewed. The interviews were audiotaped and transcribed for later analysis. One 
group was preservice elementary teachers completing a course designed to address their prior knowledge and 
alternative conceptions about aerospace sdence «:oncepts. The second group was inservice elementary teachers from 
five local area districts to which the preservice teachers will be assigned for clinical experiences over the next two 
years. Using established methods of coding and analysis significant diSerences were found between the preservice and 
inservice teachers interviewed. The data indicated a pattern of the deletion of several aspects of the concept to force in 
events related to the solar system, weather and aerodynamics. The sdentific literacy of preservice teachers related to 
the concept of force was enhanced to a level required for effective teaching. 



Sunbury, Susan E. 

The Educational Impact cf an Ovemigbt Museum F^xperietKe 



Stnnd 10 Sun, 23 Apr, 1995 

7rf)0 PM 
Explontorittin 



The educational impact of an overnight sdence program amducted at the Boston Museum of Sdence for Girl Scouts and 
Brownies was evaluated. The extent to which the girls exhibited curious behavior during the program and became more 
curious about sdence following the program weis assessed using an observation checklist, a partidpant questionnaire 
and a Likert-type Sdence Curiosity ^le before :md after the Intervention. The degree to which the program positively 
altered perceptions of scientists was assessed using the Draw-a-Scientist test administered in pre- and 
post-intervention fashion. Cognitive gains mace by the partidpants were assessed using conc^t development tasks. 
The long-term irmsact of the program was determined from Interview's of past participants. Curious behavior was 
observed and self-reported by the partidpants during the program. Because or an instrumental Hawthorne effect, 
condusions r^arding post-lnterventional changes in sdentific curiosity could not be drawn from the Sdence Curiosity 
Scale data. Cnanges in partidpants' perceptions of sdentists were seen on the Draw-a-Sdentist Test. Analysis 
revealed that significant cognitive gains were also made by the campers. Past partidpants of the program have 
remained interested in sdence, the majority have letumed to the museum with family and friends. 
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Suzuki, Mariko ' 

A Sttufy about Nail* Concepts of the Solar System Based on Investigation of Junior High School 
Students by Questionnaire Method 

Yuhe) YanMiiichl lUtsuo Sugai 



Tt , 25 Apr, 1995 
8:3^ AM 
Oregon 



It was reported that understanding of the movement of the planets, which had been learned in the second area of junior 
Hgh s^ool science in Japan was difficult. The purpose of this study was to investigate how Japanese children at a 
junior high school think aTOUt the solar system hy questionnaire method and to make dear the features of dieir ideas. It 
was found that students had naive concepts oi the solar system. These concepts were categorized into three naive 
models. Model 1: the twondimensional solar system and the observer focusing on the relative velocity. Model 2: the 
two-dimensional solar system and the observer viewing from another jwint in the universe. Model 3: the 
two-dimensional solar system and the observer viewing from the three-dimensional Earth. Two features of these naive 
concepts were found: (1) naive observers think of the s^ar system in terms of two-dimensions rather than three and, (2) 
naive observers do not know where they are in relation to tne objects they are viewing. 



Svec, Michael T. " 

cfa MicrocompuUr Based Lab on Grapbhtg Interpretation Skill arid Utuierstanding of Motion 



Sun, 23 Apr, 1995 
1:00 PM 
Pottola 



The purpose of this study is to examine the relative effectiveness of the traditional lab method and the 
microcomputer-based laboratory (MBL) for engendering conceptual change in students. Three areas of achievement 
were examined: graphing interpretation skills, interpreting motion graphs and conceptual understandmg of motion. 
The nonequivalent control^oup design was selected with the treatment ^oup conducting using MBL activities and the 
control group employing haditionallaboratories. All the students were enrolled in introductory college physics 
classes. Item anauysis revealed both control and treatment groups confused position, velocity, acceleration and 
distance, velocity and acceleration-time graphs on the pre-test. On the post, the the control group scores improved only 
slightly. The treatment group demonstrated a less thorough understanding then the control on the pre-test, but the 
treatment group outperformed the control group on the post-test. Effect sizes were 078, 1 .71 and O.to for graphing 
interpretation stcills, interpreting motion graphs and conceptual understanding of motion resp^tfully. Results indicate 
that MBL laboratories are more effective than traditional lab for improving students' graphing interpretation skills, 
interpreting motion graphs and their conceptual understanding of motion. MBL is an efiective tool for challenging 
students' naive beliefe. 



Talsma, Valerie L. "" 

The Interactive Rouge River IJater Quality MottUoting Programi An Etaluation of an Envirottmental 
Education Program 



Mon, 24 Apr, 1995 
8:30 AM 
Cold Rush B 



The Rouge River Project, a secondary school based interdisciplinary environmental education program in 
Metro-Detroit involving water quality monitoring, telccommunicahons and student actions, was evaluateain 1991 
during its fifth programmatic year. Participating teachers were surveyed for level of participation, goals and objectives 
of participation, use and value of providea support services and changes in teaching methodology and environmental 
awareness resulting from participation in the program. The surveys were followed by focus^ interviews and a 
debriefing session at the program closure. The three sources of information were cross analyzed for patterns and 
answers to the guiding questions. Student pre/post-tests assessing knowledge, attitudes and skills were included in the 
evaluation. Analysis indicated that this program is meeting its goals of increasinga wareness and concern about the 
Rouge River and developing a supporting curriculum in the science classrooms. The student data indicate positive 
changes in student knowleoge of the Route River and associated environmental issues with evidence of longer term 
attitudinal changes in partiapants. Recommendations to FOTR for improving this program include: (1) improved 
tracking of participation, (2) refined teacher training sessions, (3) increased support or telecommunications, W more 
interdisciplinary emphasis and, (5) continuing program evaluation. 



Tamil, Pinchas 

Teachers* Invoh'ement in Balanced Assessment in Israel 



Stnnd 5 Sun, 23 Apr, 1995 

IKK) PM 
Redwood 



External, on-demand assessment, occupies a unique status in schoob. Many teachers, all over the world, conceive it as 
a burden, as an unpleasant experience that "steals" precious time from student learning. However, assessment can be a 
positive experience for both students and teachers. In fact, it is possible to improve and upgrade learning and teaching 
through the design and use of assessment in a variety of ways. The main thesis of this paper is that it is desirable and 
possible to make a better use of assessment and that balanced assessment can be an excellent means for upgrading 
teaching and learning. The paper will describe the role of Biology teachers in the matriculation test for high school 
graduates in Israel. The Biology matriculation course in Israel is similar in its curricular coverage to the AP Biology in 
the United States, but the final assessment at the end of the course is completely different. The assessment b a balanced 
combination of short-answer items, lab experimentation, research analysis and a year-long individual project in 
ecology. The presentation will focus on the various roles of the Biology teachers (c.g. instructor, research supervisor 
and evaluator) during the Biology matriculation course and will specify the contribution of the teachers in the different 
parts of the balanced assessment (paper and pencil, lab practical and long-term ecological projects). 




177 



NARST ANNUAL MEETING I99S 



Strand 4 Sufv 23 Apr, 1995 

4.-00 PM 
Wftihington 

Diversity Refimms in the Rocity Mountain feather Education CoUaborative 
Kathryn Cochran 

This paper describes the five year goals and the first year accomplishments in the diversity initiative of the Rocky 
Mountain Teacher Education CoUawrative. The component of RMTEC is focused on developing new systems and 
coor (bating existing systems for recruitment and retention of minorities aiKl women pursuing mid^e or secondary 
education in science and mathematics. I^oject faculty within and across the institutions ^e being offered staff 
development opportunities to promote culture and gender sensitive instructional practices. Diversi^ actions woups 
have been created at each institution to provide direction for this component and to assure that this initiative is directly 
integrated with the other reform components. 



Taylor, Marilyn 



Taylor, Peter C 

A Comtructivbt Perspective on Monitoring Classroom Learning EniironmetOs under Transformation 



Mon, 24 Apr, 1995 
2 J0 PM 
Redwood 



Barry Fraser ValUc Dawson 

At NARST in 1994, we presented a revised version of our new Constructivist Learning Environment Survey (CLES) 
designed to enable tcacner-researchcrs to monitor their development of constructivist approaches to teaching school 
science and mathematics. Our ongoing research program haa revealed major sodo-cultural restraints (e.g. teachers 
acting in accordance with repressive cultural mytns of cold reason and hard control) to the development of 
constructivist learning environments. By incorporating a critical theorv perspective on the socio-cultural framework 
of the classroom learning environment, we hoped that the revised CLES would empower teachers to addre^ th^e 
constraints. The purpo^ of this paper is to present the results of two collaborative action research studies in high 
school science and mathematics classrooms that examined the viability of the new CLES scales. The results provide 
unique insights into classroom environments under transformation, especially from a constructivist perspective and 
rai^ imf)ortant issues about the use of learning environment surveys to stimulate and monitor the process of 
transformation. 



Taylor^ Peter C. 

Interpretite Research: A Vebiciefor Social Reform 
Loren While Mark CampbeU-WUlUiDA 



Strand 8 Mon, 24 Apr, 1995 

4K)0 PM 
Gold Rush A 



The aim of this symposium is to generate insights into the complexities and prospects of employ!^ interpretive research 
as a referent for classroom -based research in science, mathematics and computing classrooms. The panelists will share 
their experiences of going beyond the traditional role of interpretive research as an epistemology for generating 
hermeneutic understanding within the social setting of the classroom. They will illustrate how they are combining 
interpretive inquiry with theories of social reform to generate powerful frameworks which have potential for 
restructurii^ the culture of education. However, these classroom -based research programs are not without their 
problems. Tne gap between "what is" and "what should be" can become disturbingly large for critically reflective 
teachers. The emancipatory interest can be a two-edged sword that renders teachers as victims of zealous teacher 
researcher reform programs. The multiple roles of teacher, researcher and reformer sometimes conflict when they 
generate cornpeting priorities. The rigour of interpreting the well-spring of our unconscious knowledge has yet to be 
established. These are some of the chaUenges that will be explored with participants during the symposium. 



strand 1 Su"' 23 Apr, 1995 

2:45 PM 
C<^d Ruth B 

Anahgy Maps: Determinants of Conceptual Understandings? 

This study investigated high school chemistry students' use of textbook analogies. Survey instruments referred to as 
Analogy Maps were proinded to 27 Grade 11 Chemistry students to determine whether they were able to draw 
appropriate mappings from the analogy to the target concept. Secondary analysis allowed the researcher to investigate 
whether the Analogy Maps might also he used to determine if students held correct or iiKorrect conceptions of abstract 
chemic^ concepts such as atomic structure and the mole concept. Students attempted a range of mappings, many of 
which were inappropriate. Rather than change their corKeptions of the target coiKept, students often reconstrurted 
their mental image of the analogy based upon their own experience to make itlit the target. Although the analogy maps 
were useful as a means to idennfy alternative conceptions, there was evidence that the analogies contained therein did 
not sufficiently challenge the status of these alternative conceptions so as to result in their replacement with more 
scientifically valid conceptions. There was little evidence that the analogy maps contributed to the formation of 
alternative conceptions in the learners. 



Thiele, Rodney 
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Thomas, Jeff A. 

The Development, Field Test and Validation cf a Wetland Ecology Test 
RoMlinaV.Htirttoo 



strand 5 Sun, 23 Apr, 1995 

7K)0 PM 
Explocatorium 



Two versions of a wetland ecology test were developed to measure cognitive gain in teacher and student knowledge of 
ecological concepts in freshwater wetland ecology. Test items were pooled from a standardise test in Biology, chapter 
tests mm texts commonly used by teachers ana items contributed by teachers. The following content categories were 
selected based on topics in Aquatic Ecology listed in the Mississippi Science Curriculum, namely; food chains, food 
webs, pollution, population ecology, water quality and ecological succession. Bloom's taxonomy was used to classify 
the cognitive categories of the items. The tests were field teSed to comparable populations of teachers and students. 
Reliability of the tests were 0.88, determined using Kuder-Richardson. Content validity, face validity and construct 
validity were verified by a panel of experienced teachers. The tests measure both content and cognitive skills in 
Aquatic Biology. 



Thomas, Julie 

Refiirm in EUmentary Science Education: ACriticaiEdmograpby 



Strand 4 Sun, 23 Apr, 1995 

8:30 AM 
Emerald 



The critical ethnography presents a cultural portrait of four suburban, elementary teachers involved in the NSF funded 
State ^stemic Initiative to effect change in science and mathematics education. A consideration of resistance theory 
guided the observations, interviews and on-going dialog with these teachers about their understanding of how and why 
meir teaching is similar to or different traditional teaching. Research results indicate that science is a priority and a 
dynamic component in these classrooms. Science lessons are creative, motivational, inquiry based and highly 
interactive. Resistance to change or power issues were not experienced by these teachers except as they came to know 
the limitations of the administration in regards to their increase need to network with other teachers. 



Thomas, Ray ®*'*"*^ ^ 

FoUow^up Evaluation of Argonne National Laboratory *s Teacher Enhancement Frogram and 
Educai^onal OtOreach Vehicle 



Mon, 24 Apr, 1995 
4K)0 PM 
California 



Paul Tusf Randy Lsndsburgh 

This evaluation explores the effectiveness of an enhancement program for prccollcge teachers conducted by Argonne 
National Laboratory. Intended to promote the use of sophisticated scientific research tools in precollege science 
courses, this program involved two main components: (1) training teachers in the operation and application of cutting 
edge research equipment, and (2) establishing a mechanism by which teachers couldlxirrow the research equipment for 
use in their classroom. The effectiveness of tne p’-ogram was evaluated using survey arKl focus group methodologies. 
Over 6700 students in Chicago area schools were exposed to the advanced loan equipment through the Instructional 
Outreach Vehicle. Teachers rated the equipment loan p. ogram on a number of items using a Likert scale. The most 
positive rating were given for items addressing the overall value, students' knowledge and skills and teachers' 
enthusiasm. Ine least positive rating was foi the item, / found il easy to fit the equipment into my curriculum. One 
aspect of the teacher institute clearly stood out when teachers discussed the most valuable aspects of the program — the 
opportunity to ieam how to operate and bring into the classroom sophisticated research equipment. 



Thoresen, Carol W. * 

Implementation of Inquiry-based Tutorials in an Mroductory Physics Course: The Role of the 
Graduate Teaching Assistant 



Sun, 23 Apr, 1995 
8:30 AM 
Carmel 



The purpose of this study v'as to determine if the training provided physics teaching assistants was sufficient to 
accomplish the objectives of moHiry-based tutorials for an introductory physics course. Qualitative research methods 
were used: (1) to aetermine if the Physics by Inquiry method was modeled, u) to describe the process from the teaching 
assistant perspective, (3) ;o determine TA opinions on training methods and, (4) to develop a frame of reference to 
better understand the role of TA's as instructional support staff. The study determined that the teaching assistants 
verbalised appropriate instructional actions, but were oteerved to use a predominantly didactic teaching style. They 
felt comfortwe In the role of tutorial instructor. They were satisfied with the training methods providedand had few 
suggestions to change or improve training for future tutorial instructors. TA's held a variety of perceptions and beliefs 
about inquiry-based learning and how science is learned. TA's actions, as tutorial instructors, reflected their 
educational Mlicfs, student background and learning experiences. Practical recommendations for training teaching 
assistants to be tutorial instructors arc included. Recommendations arc appropriate for TA's required to use 
instructional methods that they have not experienced as students. 
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Tippins, Deborah 

The Role of Proverbs In Ibe Construction cf Knowledge about Science Teaching and Learning 
WlUijm Veal Katherine Wlesetnin 



Mon, 24 Apr, 1995 
S:30 AM 
Redwood 



The process of knowledge reconstruction involves the creation of mental models. In this process, knowledge can be 
represented in various forms such as images, metaphors, narratives, propositions or inscripbons. Metaphor is one form 
ofJmowledge ^at has been used extenSvely to structure our understanding of science teacl^iing and learning. The 
purpose of this study was to examine the utility of proverbs, as a special case of metaphoric^ understanding, to 
provide insist into cultural models and beliefs underlying experience. Novice and exp^ienced elem^tary science 
teachers res^xinded to and generated proverbs and interprets them in the context of science teaching and learning. Key 
assertions were generated from anal>^is of teachers' interpretation of proverbs; these assertions revealed differences in 
novice and experienced teachers' cultural knowledge of saence teaching and learning. 



Tobin, Kenneth 



strand 3 Mon, 24 Apr, 1995 

8:30 AM 
Gold Rush A 



Henrietta Hoffman John Wallace David Treagust Barry Fraser 

DoritMaor 



The study highlights the importance of good communication between hard working professionals and the pervasive 
effects or power, as it is socially investeain the roles of teacher and Department Chair, on the enacted curriciilum and 
individual's construction of kiiowledge of chemistry. The ubiquitous patterns that emerged in this study usually are 
not visible in analyses of teaching and learning. The main implications of what we have learned relate to the 
professional actions of teachers in challenging environments. The bases for change are inherently dependent on factors 
assodatvxl with the communities and cultures in which teaching and learning are embedded. Accordingly, it seems to be 
an impel i^tive that teachers not only know how to conduct research on their own practices but also how to initiate and 
sustain a program of school-basea research and learn from it. Because teachers cannot be expected to act alone in 
reforming schools, ad^tional resources and collaborations with university researchers are desirable. 



Tomanek, Debra 

The RecruUment ofAcademicaSy TtUetUed Science Majors into Teacher Education 



strand 4 Tu«, 25 Ap' 1995 

1K)0 PM 
Emerald 



This paper is a discussion of a project recently implemented at the author's institution to determine whether 
academically talented science majors can be influenced to consider careers in secondary teaching through placement in 
classroom internships with carefully selected experienced science teachers. The results ot the first phase of the 
formative evaluation indicate that the ten-week internships did have very positive influences on the career interests of 
the first group of students, ^e of the strongest indicators of success was the degree to which the teaching preference of 
the student interns matched the style of their assigned teachers. Other program effects are elaborated in the paper. The 
evaluation findings have implications for changing the quality of early field experiences for preservice teacher 
education students. 



Toolin, Regina " 

Teaching Science in Elementary School: A Narrative of a Preservice Teacher's Attitudes and 
Perspectives ahnut Science and Science Teaching 



Mon, 24 Apr, 1995 
2:30 PM 
California 



The purpose of this paper is to explore the attitudes and beliefs that a preservice elementary teacher (Anna) has about 
science and science teaching in relation to critical and feminist theories of science and education. How Anna's 
perspectives evolve over the course jf the semester is a focus of this paper. The study was conducted in one section of 
^Teaching Science in Elementary School" in the Spring 1994 semester. Seventeen females and one male were enrolled 
in the course. Six students were part of an intensive group chosen according to criteria of availability and student 
diversity in terms of gender, race, and range of perspeenves about science and science teaching. Interviews, reflective 
journals and classroom observation notes serve as primary data sources. Domain analysis (Spadley, 1979) reveals 
common themes about prior experiences in science, the nature of science and ^ool science, influences on teaching 
learning, relationship between science and self-concept and the role of gender in sderKe classrooms. A narrative is 
devdoped to illuminate th^ themes. 



Treagust, David F. 

When Models and Analogies Go Wrong 

Shawn Glynn John Gtlberl 

Sue StockJmayer RodThkSe 



Strand 1 Sun, 23 Apr, 1995 

1K)0 PM 
Emerald 



Allan Harrison Grady Venvtlle 



Analogies have been likened to double-edged swords in that they are able to provide avenues for improved 
understanding of science concepts and at the same time may possibly cause new conceptions that are not acceptable from 
a scientific pomt of view. This symposium intends to look at the more dangerous side of this double-<^ged sword; when 
analogies and models go wrong. The overall aim of each of the presentations is to identify critical features that 
precipitate the problems associated with analogies and models which arc used to help students learn science. The first 
perspective considers the broad issues of what happens when models are stretched too far. The second and third 
presenters, respectively describe instaiKCS, from the classroom and from science textbooks, when analogies were not 
successful in achieving their intended aims. The fourth | rcsenter considers the problems created in understanding 
science concepts when analogies from an historical perspective are viewed as the scientific truth. The fifth presenter 
describes the problems that can occur when secondary models of representation are not clearly defined as the scientific 
concept. 
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Treagust, David F. 



Stimnd 10 



Suiv 23 Apr, 1993 
10(30 AM 
Emctwid 



Stt4denis* CancepHom 
Reinden Ou]t 

This paper reviews and analyses research on students' conceptions from a constructivist p>erspective, including speafic 
exampl^ from various science content areas. Sources of students' conceptions arising from sensual experiences, 
language, culture, and science instruction are described. Also details are provided of innovative teaching approaches 
ba^ on the constructivist perspective. Finally, research-based recommendations for Improving science teaching and 
learning are made. 



Gu^UUracy: A Marine Science4f€ised Model of Scient^ literacy 
James Wandmee 

A current and well-established trend in science education is the move towards the goal of scientific literacy, often 
condensed as "science for all". The Gulf of Mexico and its coastal environments are of great import^ce. Therefore, an 
understanding of the Gulf of Mexico should be part of the working knowledge of all coastal zone citizens and thus be 
part of K-12 science education. This research was guided by the following questions; (1) Can a mcaning^l model of 
Gulf literacy be developed? (2) how can a content analysis of coastal zone newspapers inform this model? and, (3) 
how can expert knowledge inform this model building? The development of Gulf literacy as a working or 
contextualized model of scientific literacy was constructed by content analysis of Gulf newspapers and expert 
interviews. Major findings from the content analysis of Gulf newspapers (n=579) and expert interviews (n=6) revealed 
major principles or concepts that are crucial to an understanding the Gulf of Mexico as a large marine ecosystem. 
The resulnng model of Gulf literacy, as portrayed hy a series of concept maps, allowed for the devdopment of a teacher 
guide to Giuf literacy. The section ana linkage of important science concepts and principles to a broad science topic 
with local and regional relevance is an important consideration in instructional design. 



Fred and George: Ti)e Particularities of Becoming a Teacher 

This paper reports on a longitudinal stuc^ of two new teachers. As with naturalistic and interpretive studies, the data 
Cv nnot pe reported in condensed form. Rather, the paper presents the stories of two teachers as they developed from 
their preservice years throu^ the first years of teaching. The original aim was to document the changes that occurred 
in tea&ers' thinlcing and benefs about the nature of learning, understandings of students, conceptualisations of biology 
and the purposes of teaching Biology, themselves as learners and good teaching and learning. The two stori^ reveal 
the complex interactions between tne teachers' individuals histories and the settings in which they prance. An 
unexpected result of the study was the degree to which different metacognitive strategies played out in the work of 
teachmg. The study raises several Questions about teacher education and highlights the need for further study of how 
to produce changes in secondary Biology teaching. 



The study investigated the development of pedagogical content knowledge from seven preservice chemistry teachers 
during one year of a practicum course. Snulman » (1986) and Cochran et al (1993) views of pedagomcal content 
knowlrage were applied as a research framework for investigation. (Jualitative ways in collecting data included 
semi-structured interviews before and after each teaching experience; classroom observation and assimment colle^on. 
Themes of the practicum course included twice 20 minutes micro-teaching experience and a one month field experience. 
Interviews adefressed subjects' views of the chemistry and the topics they taught, ways in transferring the^ content to 
students and general pedagogy they held. Finding revealed that after experiencing one year of the practicum course, 
most of preservice chemistry teachers' view of chemistry became simplified. On the contrary, their Imowledjw of 
teachinghecame more complicated and focused more on students' characteristics and learning style than before, mey 
linked content and pedagogy together at the end of the year. Most of their teaching methods included terminology 
explanation and use of analogies. Many of them became aware of the importance in broadening their ways of 
explaining concepts besides simply knowing the definition of science concepts. 
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Carol L Stuessy 

Teachers must constantly use reflective practice to test the adequacy of their solutions to classroom teaching problems. 
Excessive demaiKis on teachers and teaoicr time have been identified as explaining the lack of reflection ana logic tr^t 
teachers often exhibit in their planning and decision making. Advances in computer technology may TOtentially 
alleviate some of the burdens on teachers. Computers can cue, orchestrate and streamline operations and thus nrw 
teachers to participate in reflection and logical decision making. Visualization technology allows reports to be 
generated that higlmght trends and patterns in teacher data generated during the planning, execution and assessment ot 
l^sons. Two visualization techniques, vector mapping and three-dimensional plottine, were u^d to vis^lize me 
TARPS model for teachers as titey plan, execute and assess integrated mathematics and science lessons. Formative 
methods revealed a valid and reliable technology to assist teachers in the cognitively demanding tasks associated with 
teaching integrated mathematics and science in contextualised learning settings. 



Tuss, Paul 



Sinnd 5 



Intrinsic Motivation During a Summer Science Program for Academically Talented High School 
Students 
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The evaluation studie*: the quality of subjective experience in a sample of academically talented high school s^homores 
attending a scientiF^- research apprenticeship program. An experience sampling methodology was employed to collect 
instantaneous, unanticipated records of the quality of stuaent experience. On the basis of a rigwous prindpal 
components analysis, quality of experience was classified according to a two-dimensional taxonomy. The nrst tactor, 
enjoyment, describes the more immediate domain of experience, while the second facb'” involvement, describes a more 
interpretive domain. It was also found that levels of involvement and, especially, erijoyment report^ by students were 
stroiigly associated with their valuation and attainment of personal goal strivings. Females, howev^, reported 
pursxSng different types of goals than did males. The experience sampling data were then used to evaluate the effects ot 
various aspects of the research apprenticeship. Evaluation findings show that the highe^ quality experiences 
generally occurred during laboratory activities, as opposed to lectures; a few notable lectures, though, were show to 
provide a suitable context for optimal experience. Except for black females, under-represented groups of students 
t^d^ to perceive an excessive level of challenge during the program. 
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FRESCO: A Melding of Research and Practice 
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JodyLee Eatrada Duek 

Reform in science education is being looked at from many directions. There are however, only a fev^rog^s that try 
to bridge the gap between the researcher and the classroom practitioner. One such progr^ is FRESCO, the Fi^d 
RESearch COalifion. FRESCO has three main strands that are woven together to form the tabnc of the program. I he 
first strand is science content. FRESCO returns the teacher to the role of student as primary science literature and 
research are introduced to the participants. Participants are removed from the classroom setting and are taken into the 
field to experience science instead or hearing about it. The second strand is pedagogy. As learners are intr^uc^ to 
science content, the results of research on teaching are modeled for the participants by FRESCO instructor. Emphasis 
is placed on transferring the newly acquired content knowledge and innovative teaching technique to the classroom. 
The final strand is philosophy. Educational research is again explored in order for the teachers to develop as 
reflective practitioners, becoming metacognitive about how ana why they interact with students the way they do. 
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Problemas de Fisica de la Vida Cotidlm^ 



strand 9 Sat, 22 Apr, 1995 

7HW PM 
Suite 2601 



La ffsica y los fendmenos ffsicos aparccen en todas las actividades del hombre y su conocimiento nos permite entender 
mejor el mundo en que vivimos. Trataremos de poncr cn juengo las leyes fundamentales dc la ffsica cn situaaoi^ 
concretas, tan pr6ximas a la vida cotidiana como sea posiblc. Estos problemas ticnen por objeto desarroUar el sontido 
ffsico o sea obligar nl cstudiante a pensar, suprimiendole el recurso automitico de las ecuaciones. 
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MarictU Iwisyk Akiko Kurose 

Judy WUd 



Barbara Schnabel 



Dorothy Simpaoa 



The teachers rarticipaling in this session have been documenting and analyzing conversations about soence and 
mathematics m their own classrooms. Each teacher will lead a small group discussion that centers on interpreting a 
transcript analyzed in a study conducted by the teacher. Focal cjuestions will include both conc^tual and 
conversational issues. For example, what evidence does the transenpt provide that one or more students were 
modifying dieir ideas during this conversation? How di i comments and (questions by stud^ts and die teacher facilitate 
this process? In particular, what seemed to prompt student questions that contributed to developing shared 
undemtandings? Tne teachers conducted their studies in subject matter contexts that included arithmetic; phases of the 
moon, electric circuits and forces. Qass levels ranged from kimergarten to high school. These teachers share a common 
commitment to instruction tha, emphasizes development of sdentinc concepts through conversation among students in 
small groups as they gain experience with physical and biological phenomena. In addition to identifying ways of 
spealdng that foster student inquiry, we consider issues that arise when teachers record and analyze discourse in their 
Ovvn classrooms. (Partially supported by NSF MDR-91 55726) 



Doing Experiments: Wbat Does It Mean For Cbtidren? 

This paper centers around students' conceptions of scientific activity which emerged from a study of 12 Grade 3 ^d 12 
Grade 4 students who have been learning science through an innovative curriculum. The children worked with the 
researcher in groups of three for a1x>ut one to two hours, designing and carrying out an experiment which was 
motivated by a short story that they read. As a culmination of the story, the children were asked to explore the 
relationship oetween the height of the raised end of a ramp and the distance that a car travels on the ground after it 
rolls down the ramp. The aim of the study was to study students' conceptions related io issues such as: what we learn 
by doing an experiment, why we do an experiment if we already have formulated expectations for how it will come out, 
how we collect our data, which measurements we keep and which we throw away, whether we need to repeat a 
measurement more than once and if we do, how we understand the different values we get. Preliminary analysis of the 



Expertise in Inservice Science Education: Restructuring Science Educators through SS & CfChautauqua 
Susan Blunck 

The lowa-SS&C effort was the SS&C site selected to test the efficacy of the Science /Technology /Society (STS) 
approa^ to teaching. NSTA has defined STS as the teaching and learning of the science in the context of human 
experience: (1) extensive assessment efforts characterised lowa-SS&C. The 1993-94 interim assessment of suc<^ses 
with teachers, students, sdiools and communities continues with refinement of the modules that have been adapted and 
structured into unique scope and sequences. These modules also use the NSTA SS&C Core, (2) the Project 2061 
Benchmarks arxi, (3) as criteria for judging tiie effectiveness of course structures and teaching strategies. 



Teacher Conceptualizations of Science: Help or Hindrance for Improving Middle Grades Science 
Teacbert' Classroom Practice? 

Participants in the Science FEAT (Science for Early Adolescence Teachers) program reported making sutetantial 



science as a collection of facts for students to master. The second summer of the Science FEAT prq^am sought to 
address these conceptualizations by placing each teacher in a science research setting. This study examines the changes 
in four of the teachers' conceptualfeation of science as a result of having experienced the p' acticc of science, and 
investigates the changes in classroom practice that result from their changecTconceptualizatior»:, of science. 
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transcripts of c^ldren's talk and actions point towards several ir‘ -resting issues that will be explored in this paper. 
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changes in their teaching practice as a result of their c^crienccs during the first summer of the prowam. Six ot the 
teadiers were the subjects of a previous study that indicated that, although each of these teachers did make dramatic 
changes in their classroom practices, the impact of the changes was hindered by the teachers' conceptualization of 
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Nancy fL Rommcc 

This paper identifies policy and research implications from an evolving model (IDEAS) for in-depth elementary science 
instruction emphasmng conceptual understarKling that reflects recent developments in the fields of cognitive ^ence 
and instructions design. In doing so, the paper presents: (1 ) a longitudinal overview of research findings showing the 
impact of the IDEAS model for teaching in*depth science upon the aduevement (sdence, reading, language arts) and 
affective (attitude, self-esteem) performance of high-, average- and at-risk students in Grades 3-5, (2) an explication of 
the IDEAS teaching model developed over the past eight years in terms of basic and advanced classroom science 
teaching procedures and strategies, along with associate teacher training and support components, (3) an integrated 
overview of the major areas of research in science education, cognitive science, and instructional d»im that have 
provided a foundation for the development of the IDEAS model, and (4) the identification of both specific instructional 
TOlicy issues and strategies for research focusing upon in-depth science teaching in elementary schools that follow from 
the implementation standards and interdisciplinary perspectives associated with the IDEAS model. 
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Expertise Ht Preservice Science Teaching Across 10 National Sites: The Satisb Project 

The Salish Consortium is the first and only project sponsored by the Council of Scientific Society Presidents (CSSP). It 
was developed to evaluate 10 national science ana mathematics preservice programs. The Salish Consortium is 
researching, evaluating and using its new knowledge to develop improved teacher preparation, ^lish is assessing key 
variables in preserve education programs, then measurmg the recent graduates and following their progress during the 
first three years of the new tea<ming careers. The project is linking the teaching variables to their teacher preservice 
program variables. The data are to be publicly debated and integrated into a redesign of mathematics and science 
preservice education across the ten institutions. The results of the rirst year data analysis at the program and teacher 
levels \^l address commonalities and unique characteristics of the 10 sites. 
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CoOege Students * Conceptions of Science and Science Content 
Nonnafi Ledertmn 

A survey to assess students' science background and understanding of the tentative nature of sdence was completed 
during a college introductory gcosdence dass. One hundred and eighty non-sdence majors were sampled. Students 
took a paper and pendl questionnaire on previous science coursework and a sdence content knowledge survey 
emphasizing geology, chemistry, oceanography, astronomy and malhematics. An open-ended survey was used to assess 
each student's behet about the tentativeness of sdentific Imowledge and to identify the various sources of their beliefs. 
At the end of the term, 75 students were interviewed to provide both a check on the validity of the paper and pendl 
surveys as well as provide an expand^ format for each student to communicate their Wiefs and knowledge about 
sdence. Included in the interview were questions concerning students' beliefs in what sdence is and their response to 
how sdence influences their lives. Students' scored a mean of 62% on the sdence content survey. Overall, s^dents 
understood the tentative nature of sdence. The interview provided a clear view that the paper and pendl test did not 
always measure a student's knowledge and beliefs accurately. The interview highlighted sever^ areas of science 
misconceptions. Students did not believe their knowledge of science would cause them to change their lifestyles. Many 
dted the tentativeness of sdence and personal beliefs as a reason to disregard sdentific information. 
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Instructional Strategies 
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An overview is provided of the findings and implications of research into the effectiveness of teacher <entered and 
student-centered instructional strategies in science. Difficulties in attaining the goal of inquiry learning and in 
demonstrating the benefidal effects of laboratory work are considered. Educational productivity research suggests 
that no single instructional method will be effective in achievir^ all goals and that instruction is but one of numerous 
aptit dinarand environmental factors which affect learning. The effectiveness of laboratory activities, field trips and 
d^taiKe education are considered specifically. 
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Education's Big Ideas: Content Analysis of the Encyclopedia 
iHoxIn Lu Yu-Fcn 0«ang 

Neural network analysis was employed to find patterns of ideas in the 1994 International hncyclopedia of Education. 
As hypothesized, the distributions of cited authors and words are highly right-skewed (the higher, the fewer), 
corroDorating previous studies of language, citations in the natural sciences, and laany human behaviors. The network 
analysis showed about 100 word patterns that suggest frequent, salient, contcnr.porary ideas about education. These 
could be classified into 13 clusters generally corresponding to academic disdpRncs and ^plied fields of education. 
Review of excerots, titles of dted works, and cross-cluster assodations suggests cognitive relations among these 
disdplines and fields. Network analysis seems a promising method for analysis of qualitative data and for practical 
analyses of educational texts. 
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Science LabonOory Cktssrooms in Developing imd Developed Countries 
Georf&eyJ. Gkkfings 

This study attempted to compare the science laboratory learning environments of secondary schools in some develop 
and developing countries, T^e study used a version of the Science Laboratory Learning Environmertt Inv^tory that 
had been previously validated for a developing country context. Analysis of data generated found similar science 
laboratory learning environments across most high schools with one of the environment scales, Orcnendedness, as the 
least favourable ^ale. Overall students' attitude towards science were very favourable with ^ys having a more 
favourable attitude than girls. The study suggests that changes in teaching pedagogy has had little influ^ce on the 
actual science laboratory teaching practices and that science teaching is so culturally bound that it has inbuilt 
resistance to change. 
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This case study explores the way the science department shapes the relationship between a department head and a 
teacher as they grapple with their expectations and responsibilities. Data sources included video records of tr^ teacher 
in her classroom, held notes and interviews with the teachers, the department head, the principal and a^lection cm 
students We find that the values and beliefs of the department head encompass a view of teaeWng, leader^ip and 
organisaHon to which science is central. The teacher in this study docs not share this vision, ^cnce, for her, is a 
vehicle for other agendas. She experiences the weight of subject attempHng to bring her into the subculture of the 
science department We argue from the case study that the subculture of the science department shapes a particular 
view not only of teaching but also of leadership, one that is primarily concerned with developing ^d maintaimne the 
status of the department and the subject of sacnce. We suggest, too, that just as the powerful suboilt^es of subii^ 
departments can oppose curriculum reform efforts, so they can operate to impede efforts to reform leadership within 
sdnools. 
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This research was based on data collected via semantic network analyses of representative sampled of biology literacy 
goals from the AAAS Benchmarks in Science literacy (Project 2061, 1993), The research aims to answer the queshon: 
Wiat are some of the key relaHons used by biology educators to link biology concepts for presentabon to K,-12 
students? We also explore the relabve benefits and costs of using many or few relations. Theoretical antecedents tor 
this work are derived primarily from research on relations in artificial intelligence and cogmhve psychology, 
especially Quillian (19^, 1%9), Sowa (1983), Centner (1978, 1981a, 1981b, 1981c, 1982) <3racser Millis & Long 
(1986), and Gordon & Gill (1989), The resulHng typology of biology relaHons should be helpful to those who (a) use 
concept mapping and semanHc networking in teacning and learning biology; (b) use concept mapping and semantic 
networking to analyse dialogs or text in biology; and (ejare interested in the nature of biological knowledge. 
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The Rtlathndiip BeUvttn Formal OporatUmal Thinking Ability and Prospective Grade level to be 
Tewgbt Jot Preservice Education Majors 
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Jullant R. Biker 

The purpose of this study was to determine the relaHonship bctweenj^reservice teachers' levels of formal operaHonal 
thou^t^ the grade level they intend to teach. The Test of Logical Thinking (TOLT), developed by Tobin and Capie 
(1981), was uttliSed to measure logical (or formal) thinking abiliHcs of collegiate elementary, middle grades and 
secondary educaHon majors. These cogniHve abilities were correlated by stahstical analysis with the preservice 
teachets' Intended grade levels, Inter-g^oup comparisons between the three maj,Tr groups (elementary, middle o^es am 
secondary) were also conducted. The direcHonal research hypotheses stated: (1 ) a significant positive conrelaHon will 
exist between die level of formal operaHonal thought for preservice teachers and the prosp^ve grade level ^ey intend 
to teach, and (2) significant differences will exist between the observed and expected frequenaes in the level of 
operaHonal thinking for the three major groups. Results of the correlaHonal analysis Indicated a slgnihc^t, positive 
r^aHonship, Significant differences existed between the observed and expected frequenaes in the level of ^r^onal 
thinking as measured by the TOLT and these differences were in the hypothesized direcHon as indicated by Chi Square 
analysis. 
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This paper reports on a study of factors that contribute to science anxiety and science teaching self-efficacy among 
preservice prunary and early childhood teachers. The experiences and beliefs of an intake of primary and early 
childho^ preservice teachers were explored in an ethnographic research tradition. In all 366 student from four 
cohorts were studied. Students' self-efficacy, attitudes to saence and academic self concept were measured at the 
commencement and conclusion of the semester of study and selected students were interview^ at various stages of the 
semester in order to explore these issues in a qualitative mode. The salient outcomes revealed that, personal science 
teaching self-efficacy was associated with negative high school experiences, but could be improved in situations where 
individual students experienced support throu^ an appropriate learning environment. Outcome expectancy also could 
be improved through experirnKes in which students successfully implemented teaching programs to children. Analysis 
of qualitative data reveled ^.toresting contrasts between students. A series of assertions about the causative factors 
that may influence the development of students' sense of self-efficacy are presented. 
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Science Teaching in Ae United States: Implications for ImpiementHig dm National Standards 

Data from the 1993 National Survey of Science and Mathematics Education indicate areas where science teaching is 
getting closer to the vision embodied in the National Science Education Standards in some areas, but remains quite far 
from me ideal in many other areas. This session uses data from the 1993 survey as well as trend data from comparaUe 
surveys conducted in 1977 and 1985-86 to address questions about teacher pr^aration in both content and pedagogy; 
teacher attitudes toward current reform ideas, and the status of classroom science instruction. The survev results, as 
well as results of research on Statewide Systemic reform initiatives, are used to identify barriers to effective and 
equitable sdeiKe and mathematics education and to discuss implications for policymakers. 
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Performance Tasks and Performance Assessnrerd of High School Students Studying Prirrtary 
Prevention of Cardiovascular Diseases 
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A learning unit on primary prevention of cardiovascular diseases was taught to Grade 10 students 0M=192) using two 
methods of instruction and assessment in laboratory. The study goals were: (1) developing performance tasks and a 
multidimensional assessment instructions (MDAI) and, (2) evaluating students' mastery of i^uiry skills, preferences, 
attitudes toward instructional and assessment method and descriptions of their learning activities. The experimental 
section (N=l^) performed laboratory work using performance tasks, while being assessed by their teacher and two 
observers. Thus students were assess^ during performance tasks and by summative tests. The control section 0M=89) 
performed experiments according to the regular Biology curriculum and were assessed only by summative tests. 
Performance tasks were STS oriented and included hanas-on investigations, using "advance organizers" (Ausubel, 
1968) and aimed toward meaningful learning (Driver, 1981). Tasks were cnaracterized oy a sequence of: 
individualized learning; group learning; class discussion and individual summative application. The study lasted three 
months. Including pre- aixi post-tests administration. Experimental group demonstrated greater gains in mastery of 
inquiry skills (indicating their meaningful learning), positive attitudes and preferences of performance tasks. 



Weller, Herman G, * 

Helping Teachers to Pursue Nature*s Questions: Teachers* Cbanghtg Conceptions cf Sderree and of 
Teaching Sderree 
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This is a report on an endeavor at a northeastern university to help 21 elementary teachers experience during a three 
week summer academy an alternative mode wherein the questions that nature and the physical world ask us lead to 
investigations In whiai concepts and principles are learned - i.e. to help the teachers act as scientists. We have 
analyzed the teachers' reflections upon their own science-teaching practice in terms of Smyth's (1989) four forms of 
action. We have also lookcc. for any mfluence upon their passage through these stages of their changing conceptions of 
what scientists do. The present report is based on the participants' personal ioumm writings and their descriptions of 
prospective curricular units. At least 81% of the teachers apparently did alter their conceptions of teaching (no 
necessarily their science teaching) in the forms of action described by Smyth. There was a wide variation of degrees to 
which each teacher passed throu^ ea<h stage and in the extent of progression from stage one to stage four. The 
teachers' passage through Smyth'sTour stages seemed to be affected more by the manner in which the academy process 
empowered them to explore and pursue questions from nature, than from their somewhat limited new conceptions of 
what scientists do. 
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TramlaNt^aM R*adb%g cf Sclent^ Pros* Mo TbMdng and VndtnbmMng 



Understandine scientific text is a cognitively demanding task and requires complex ^d integrated co^bve abilities 
which many sbidents do not have. This paper reports on an intervention aim^ at t^ development of schemata for text 
based on the organisation and relations of Weas presented in scientific text. Graphic org^s^ (GOs) representmg six 
categories of organisation found in scientific text were develop. Students were bam^ 
construction of the GOs through an instructional procedure devdoped according to 

and Gamine. The use of cohtent-spedfic GOs Tacilitated systematic and platmed explorabon of text and 
informabon into a coherent sbucture. Students recall and interprrtabon on ideas improved and they aoauir^ me 
ability to focus on important information at the expense of trivia. This study showed me schemata for lUferent text 
types, can be taught mid proyide a yaluable framework for informabon. SinM internal conneebons me ^ilt among 
idSs in the text, one can exp^ better recall of high concephial rather than low conceptual material and relahyely 
better proWem-solving application than verbatim retention. 
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Ei'oluattngCor^ctpCualDevehpment in an Megraltd Context The Case Density and Slope 
Uuni Rogers 

The Durtx>se of this investieation was to explore conceptual development in an inteCTated physical sdence and 
iTboSXry 5gibm coms2®c^Ued SAM 9. /wenty-^ghf Grade 9 SAjd 9 students an^72 *^3ents in a ba^ 
physical science course participated in a learning cycle investieation of density and flotation. Tne SAM 9 studente alM 
explored the representational and mathemattcal relattonships^tween slope and density; tne physical saence shidents 
dil not. Conteptual deyelopm mt was assessed using coiKept maps, word sp'*®- 

recordings and direct classroom obseryattons. At the conclusion of the inyeshgahon, the SAM 9 students exhibited 
greater understanding of the relationships between the mathematical and saence concepts. Implicahons lor 
implementation of integrated curricula at the high school ievcl will be addressed. 
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The Thinker Toob II Project A ComptOerdtased Curriesdum for Sdeniffic Inquiry and Modeling 
John R. Frederikseo 

In this presentation we will describe the ThinkerTools 11 Project which is a collaboration between rese^chers, 
softwar? designers and middle-school teachers. The goal is to create materials that will 

learning of sdwbf ic inquiry and modeUng, while helping students to deyeloo a knowledge of the physi« o force and 
mobon To accomplish these goals, the project has deyeloped software an5 aaompanying ^ncular maten^s that 
enable science clas^ to funebon as research communibes. In these classes, inquiry is the basis for deyelooing an 
understanding of the physics. Shidents carry out resemch in groups, using computer simulations ^d real-world 
theories to acrount for them experimental findings. The groups Rien meet to report on their results and to amee oi^ a 
model for the phenomenon under inyestigation. This approach to teaching saenhfic rife 

implemented last year by three teachers and one student teacher in fifteen of ^eir classy. /We will 
ThmkerTools 11 software, (2) the curricular materials, teacher's ^ides and as^sment activities, and (3) the results ot 
the experimental trials of th^e materials in the Berkeley and Oakland public schools. 
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2:30 PM 
Emerald 



White, Robyn 

WeNetdHert>esinScierwtEdt4cati<m: Fad or Fidhn? 

This study examines the comparative influence of several highly visible science educators in promoting saence 
curriculum change in the state of Western Australia. Data collection involved interviews with^key ^ormante, the 
examination of private and public archival records as well as interviews with, and classroom observation of, current 
science teachers The analysis of recently collected material consistently led to new insights and some shifte in f^s as 
the study proceeded. The study found that successful "heroes" who were Identified with significant long term^ange 
were able to change the myths, rituals, ceremonies and artefacts of the science education com munit^^ These 
were given authority by tne community to lead science education into a new era. Where there were no ^roes 
nothing seemed to change despite government allocated resources. 




Whitworth, Joan M. 

Curriculum Reform A Case Study of Fairtiew Middle Sebooi 



strand 5 Tue, 25 Apr, 1995 

2:30 PM 
Cold Ruah I 



{ased on 41 days of on-site data collection, this case study is focused upon a mitWlc sdiool implementing a major sde^e 
d^bon reJm based on the Narional Sdcnce Teachers AssodahWs (NSTA) Scope, S^uence and Ci^in^on 
Voiect (SS&C) The purpose was to obtain a comprehensive view of a successful reform endeavor bom the perspective 
if the parbdpunts: shideW teachers, adminisbators and university personnel. Infomiattqn was obtaine^nceming: 
1) the nahirc of the reform, (2) the influences, results and dilemmas experienc^ by the various 

he varied perspeettves of the parttcipants and, (4) the role of systems thinking in understanding the reforms. ^ 
eachers have pfTyed a key role; in addibon to their normal role of d“®room pracHbone^t^y ^ 
lubes of curriculum writm and developers. Although many of the teac^ have stwgglcd wtth dte reform, aPF»a« 
hat the exba effort has its rev/ards in Improved stud^t attitudes toward sdence and increased student u^erstanm^ 
>f sdence concepts. The reform was dililcult and has reouired much hard work and 

larbdpants. Sustaining the reforms has required all levels of the cducattonal system (state, district and local school) 
o work together and provide support structures for the teachers. 
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Wiggins, John R. 

A Stqff Development Mo€ki: Hamis-on and MindS’On, Museum Based Science Instruction 
B. Urn Mdiob 



Mofv 24 Apr, 199$ 
8:30 AM 
Suite 2601 



The aim of this study was to examine the impact of a staff development program desig;ned to enhance science content 
knowledge and introduce a new approach to teaching science among upper elementary and middle school teachers. 
This approach inte^ated the expertise of a major research institution's science faculty with a hands-on/minds-on, 
museum -based model of science instruction. This staff development model had three primary components: (1) a one 
week science learning experience wHch integrated physical science content with training on production and use of 
interactive demonstrations in the classroom setting, Q) a one week summer camp for chil^en during which teachers 
practised newly learned concepts and strategies, and (3) follow-up support throughout the year via teleconference 
sharing sessions. Results from quantitative and qualitative methodologies indicatea that the staff development had a 
significant and positive effect on the teachers in terms of their knowl^ge of the concepts and strategies introduced 
during the workshop and on their ability to develop, plan and teach lessons consistent with the statf development 
approach to science instruction. 



Wildy, Helen 

WbatisBeinB Understood Wbm Good Science Teachers Teach for Understanding? 
John WtUace 



Strand 2 Mon, 24 Apr, 199$ 

2:30 PM 
Waaliitigton 



This study tells the story of the evolution of our ideas about goexi science teaching. We examined the dassrcx)m practice 
of an experienced physics teacher as he adapted his teaching to meet the requirements of a new syllabus based on 
constructivist notions. Our close observation of this teacher in his Grade 11 classroom, over several months, revealed 
that he did not fit the mould of the constructivist teacher and yet there was much to suggest that he was meeting ^ needs 
of his students. He was teaching for understanding, but understanding of a different kind than we first expected. We 
argue for a broader view of good science teaching than that proposed by the constructivist literature, one of that takes 
account of teac’ier confidence, the structure of the discipline, student motivation, a relationship of trust between teacher 
and students and the cultural context of learning. 



Willhite, K.T. " 

Elementary Teachers* Perceptions of Science Education^ Classroom Practices and Professional 
Development 



Sun, 23 Apr, 199$ 
8:30 AM 
Emerald 



The purpose of this study was to evaluate and assess the change experienced by 33 elementary classroom teachers after 
their participation in a grant project designed to improve math, science and technology at the elementary level. Teachers 
involved in this project participated in intense summer institute training, monthly professional development meetings, 
and classroom mentoring. Those who were involved with the project from beginning to end, completed a pre-post 
science attitude scale. All subjects completed a written assessment designed by me researcher, and were Individually 
interviewed. Data collected were qualitatively analyzed through the triangulation of the interview protocols, the 
assessment responses and field notes. A t-test of the science attitude scale rurther enhanced the triangulation. The 
triangulation supports the premise of the grant for improvement of math, science and technology. 



Williamson, Vickie M. 

71*# of Verbal ExplkHness on College Cbemistty Students' MenUUMode! Budding 

Kenneth C. Wiillaimon 



Sun, 23 Apr, 1995 
2:4$ PM 
Oragon 



The purpose of this study was to examine the effects of gender on the level of problem explicitness and the order of 
problem presentation. The sample consisted of 166 students ervolled In a Fundamentals of Chemistry course Intended 
for health and non-science majors at a suburban Midwestern university. Mental model theory provided the basis for 
the study. Three whole-part or proportional questions of each of the following three levels of explicitness were used: 
(1) fully quantified and connected (high), (2) not quantified but connected (medium), and (3) neither quantified nor 
connected Gow). This provided a total of nine problem statements. With respect to order of presentation, there was a 
significant main effect. The interaction of order and gender was significant only with low explicit problem statements. 
When presented with high explicit questions first, females significantly outecored their male counterparts on the low 
explicit questions. However, when presented with low explicit questions first, females scored significantly below the 
males on the low explicit questions. With declining numbers of females in chemistry, implications are that they, along 
with the males, will benefit from teaching that presents highly explicit problems first, then itKrementally moved towarcS 
low explicit questions. 
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Wilson Julie L. 

Salient BeUefa about a Demonstration Classroom in Cot^uncHon with a Problem Solving bisenice 



Mon, 24 Apr, 199S 
4:00 FM 
Suite 242S 



The purpose of this study was to identify salient beliefs about an alternative inservice format. Thirteen teachers were 
involved in a twelve month inservice which focused on having teachers incorporate an integrated 
math/sdence/problem solving format into their classes. Teachers partook in an inservice, received optional m oass 
feedback and observed expert problem solving teachers in their class using the clinical supervision mode. A pilot 
interview sd^ule was developed through interviews and focus groups following the first demonsfration d^room. A 
final interview was conducted at the condusion of the inservice. Results suggest that teasers found this inservice 
struchire ben^idal. Teachers specifically spoke about addressing their personal Instructional needs pertammg to 
problem solving, observing spednc strategies found in proWcm solvmg, observing the context of the student, redennmg 
their problem solving understanding, reflecting on their instructional practice and increased collegiality. 



Wong, £• David 

The OkOet^e and Potential qfSey'-gefnratedAtHO^ with Elementaty Sd>ool Science Students 



Sun, 23 Apr, 1995 
2:45 FM 
Goia Ruth B 



In previous research, I have explored the potential of self -generated analogies as a tool for instructing, ^d evaluating 
explanations. With self-generated analogies, individuals generate their own comparisons betwin the phenomenon in 
question and a related, more familiar ^enomenon to create a representation that is accessible to desCTiption and 
analysis. The central questions in my program of research have oeen: Can students use a series of self-generated 
analogies to bring about change in their understanding of what the nature of this change is? In a prewous study, 
chani^ in understanding for adults of varying science background ranged from die emergence of new explanations to 
the raising of important questions about the nature of the phenomenon. The next step in my resear^ program was to 
examine me potential of self -generated analogies with younger, upper elementary-age parhdpants. Resulte from three 
years of work have revealed the promise and the challenge of this kind of rcasonmg with young students. Issues about 
the nature of analogical reasoning and the nature of school learning are discussed. 



Wood, David A. 

Physics CurHc$d$m$ Reform: Teacher Initiated Change? 



strand 5 Tue, 25 Apr, 1995 

8:30 AM 
Redwood 



This paper describes a major senior secondary physics curriculum reform that is transforming the way in whi^ 
physia IS being taught in Western Australian upper secondaryschools and highlights the difficumes experienced by 
me curriculum committee re«x>nsiHe for managing the change. The paper addresses the diffioJties tterough me eyes of a 
key player in the change process and highlights the role of teachers in identifying the need for change, the need for 
curriculum developers to seek alternative solutions to curriculum problems, the place of asse^ment m ensuring 
implementation of new teacHng approaches and sustaining the change, the need for change to tc gradual and the 
importance of financial and political implications of curriculum change. The major purpose of the resear^ was to 
provide recommendations to the central accreditation and assessment agency and the schools sectors (Educahon 
Department, Catholic Education Office and Association of Independent Schools) concerning die management of course 
review and development and the implementation of new courses. 



Woodin, Terry 

National Science Foundation Initiatites in Teacher Preparation 



Stnna Tue, 25 Api; 1995 

IKK) FM 
Oregon 



The session will explore the National Science Foundation's (NSF) initiatives to support collaborative efforts by 
science, mathematics and ^ucation faculty to reform undergraduate and pre-certificahon efforts in ™ mathematics, 
science and technological preparation of teachers, K-12. Inihatives within the Division of Undergraduate Education 

(Dlfe indude: ^ . r j i ♦ 

1. The NSF Collaboratives of Excellence in Teacher Preparation supporting projects focused on systemic 

(midti-institutional and multi-departmental) reform of teacher preparation programs and c e 

2. Projects focused on one course or a series of courses. Also initiatives within other Divisions of the Directorate for 

Education and Human Resources will be considered. e u ^ j* 

There will be a brief presentation of the programs and ample opportunity for discussion of current efforts and audience 
suggestions ooncwiiing future directions. 




Woods, Corey S. 

TbeltfluenceofRace, Edmicity, Gender and Grade level on an AcceptatKe of Evolutionary Theory 
among Secondary SdenoeStudetits 



Sat, 22 Apr, 1995 
8:30 FM 
Emcnld 



Uwrence C Sdurnutin 

Studies involving students' acceptance and understanding of evolutionary theory Indicate that American youth do not 
use an acceptable sdentlfic framework to interpret evolutionary theory and related principles. Race, ethnicity and 
gender arc integral parts of a student's heritage and IdenHty. Hence, the four major objectives of this study arc to 
determine the Influence of: (1) race, ethnicity and gender, (2) logical thinking, (S) locus of control and, (4) grade level 
with respect to an acceptance of evolutionary theory. The subjects of this study were students (n « 517) «voUe^ 
various secondary science courses in a high school In a Midwestern city with a population of approximately 50,00U, 
during the Spring semester of 1994. The rwearchem u^ both quantUafiy c and qual^yc 

the research questions. The quantitative data consisted of scores on the GALT, the LOCUS, the W-SESl. The qualitative 
data consisted of transcribed audio-taped Interview. This study is a works in progress and therefore there arc not 
results to report. However, discussion will focus upon the Influence of race, ethnicity, gender and grade level on an 
acceptance of evolutionary theory among secondary sdcncc students. 
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Woods, John D. " 

VHlixhtg Feedback Data on Students* Perceptions of a. idng Style and Preferred Learning Style to 
Enhance Teaching l^ctkeness 

BanyJ.Friser 



Sun, 23 Apr, 199S 
S:30 AM 
Emcndd 



Several instruments have been developed to monitor students' perceptions of different a^ects of classroom 
environments, but few studies have monitored the extent to which teachers are able to utilize f^dback from such 
instruments to enhance their teaching effectiveness. Teachers were provided with feedback from the administration of 
the Cassroom Interaction Patterns Questiormaire (QP©, a new instrument designed to monitor student perceptions of 
teaching style and preferred leanring style, together with qualitative data based upon observation, inter\aews and case 
studies. Intervention strategies, based on these data and designed to improve the classroom environment, were 
introduced in an experimental group but not in a control group. The intervention period covered five weeks. The 
control group received no feedback oata. Analyses showed that the experimental group had been able to bring about 
more positive changes in student perceptions than the control group (i.e. the gap between students' perceptions of 
teaching style and their perceptions of their preferred learning style had l^n reduced). 



Woolnough, Brian E. “ 

The FASSIPES International Project: Factors Reding Student Choice of Career in Science in Six 
Countries 



Sun, 23 Apr, 1995 
10:30 AM 
CrytUl 



The purpose of this project was to investigate factors, both in school and cut of school, which affected students' choice 
towards careers in science. Parallel surveys, using quantitative and qualitative methods, were addressed to 18 year 
old students in Australia, Canada, China, England Japan and Portugal. This Paper Set brings together four papers 
arising from different countries in this survey; providing an overview and companson of the result; comparing ur l»n 
and rural students from Australia; considering gender differences in Canada and considering the efie<i of oifferent 
approaches to teaching science in Japanese schools. In each country the effect of different types of activity in school 
science, the factors which encouraged them towards science careers and the students' ability, home background and 
personality traits were considered. 



Wright, Emmett * 

Interp-etive Analysis of Secondary Teachers* Use or Non-use of Inservice-provided Curriculum 
Innovations 

Luke Shokere 



Mon, 24 Apr, 1995 
8:30 AM 
Redwood 



Although the phenomenon of teacher change is associated with a complex network of processes, when studied in the 
context of how resource-supplied teachers decide to voluntarily implement novel information derived from 
instruction-based enhancement programs, a clearer set of factors can be elucidated. In an ethnography of 
resource-supplied implementers, ana nonimplementers who descended from an exposure to novel approaches to 
teaching precollege genetics, a conceptual framework that viewed ^e process of teacher change in relation to design and 
delivery (enhancement programmatic effects) and receptivity issues (teachers' perceptual and contextual setting effects) 
was us^. An analysis of pedagogical profiles disclosed mat teachers' incentive structures should also be assessed; 
therefore, these data suggested a revision of the commonly applied conceptual framework. An empirical assertion was 
constructed: science teacners that are equally prepared tc implement curricular novelties tend to do so only if their 
conception of "being a science teacher" is congruent with testing proposed curricular innovations. Recommendations 
for refining the scope and management of teacher enhancement programs to promote optimal utilization of in^^ervice 
content wiu be discussed. 



Wynne, Cynthia F. ^ 

High School Students* Use and Revision of Models o/JfeWsis in Solving Inheritance Pattern Genetic 
Problems 



Sun, 23 Apr, 1995 
4KX) PM 
Monterty 



The purpose of this study was to determine how students use and revise explanatory models in genetics — ^In this case 
meiotic models — in a well-known problem solving classroom. In this classroom, students were engaged in constructing 
genetic models of inheritance patterns and mei^is in order to account for data that were generated by Genetics 
Construction lOt (GCK) soft%^are. Data for this study, generated over an eight week period ouring whicn students 
solved GCK problems, consisted of transcripts of student talk, interviews with students and student laboratory notes. 
Analyses of tne data suggest that .students use meiotic models to recognize anomalies as well as to generate, challenge, 
test and justify hypotheses. Importantly, students also revise these models by changing certain of their objects (such as 
number of alleles/individual), processes (such as independent assortment) and states (such as linked). These findings 
are significant as they show that students, who are rarely given the opportunity to construct explanatory models in 
traditional sderKe classrooms, are able to use and revise such models in order to recognize and explain data which is 
anomalous to diem. The students are thus engaged in aspects of science process. 
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Yager, Robert E. 

Students Motivational Patterns and Instructional Strategies In STS and Non-STS Science Classrooms 
In United States Schools 



Mott. 24 Apr, 1995 
4KM PM 
WashingUm 



This paper describes: (1) the adaptation and development of two instruments for assessine students' motivational 
profilw^d meferred Instructional strategies and, (2) reports comprehensive validation intorm^n on studente in 
Iowa schools whose teachers took part in a comprehensive state-wide in-service program (Iowa Chautauqua). Two 
sections of mid^e school students were selected for standard textbook instruction for an entire semester. Two other 
sections taught by die same teacher were taught with an STS student-centred approach. Tte ten teachers were selected 
because of meir ragh score on the Scale for Analysing STS/Constructivist Teaching Practices. In the textbook sec taon 
all ten teachers reported a similar pattern of stuaent motivation as reported in previous studies. However, in the STS 
sections, the diversity of student motivation was found to be non-significant. Apparently the STS approach— when 
practiced by accomplished and successful teachers — is effective in motivating a CTeat variety of studente that the ^me 
teachers are not able to demonstrate in more traditional class settings where the textbook is a required part of the 
course offering. 



Yeany, Russell 

An Examhuttian of Interview and Selfreport Measures of Elementary Teachers" Self efficacy in 
Teaching Science 

J. Steve Oiiwr B.Kim Nichols Renna CaJvert M. jenice French 



Sal, 22 Apr, 1995 
700 PM 
Redwood 



This Study was designed to involve 12 teachers at each of thrw elementary schools in the State of Georgia. The 
teachers were all vouintcers who agreed to participate in a project to implement Quality Core Curriculum resource 
guicies (which consisted of hands-on science activities) in their classrooms. This study evaluated seU-efficacy of 
Sementary teachers using both an interview and self-report format. The measurement of self-efficacy in these formats 
allows for comparison as well as validation of the self-report. The clearest finding from this study is that teachers of 
elementary science arc open to the inclusion of hands-on science activities if they are provided with r^oui^ and 
training to implement them. As a result, the researchers conclude that science teachers s^f-efficacy as indicated in this 
study is .-i function of not only teacher knowledge of science, but more importantly teacher knowledge to the specifics of 
what they are being call^ on to teach. 



Yeroslavski,0- 

The l^ect of Teaddng 0>e CeU Topic Vsh^ the Jigsaw Method on Students ' Achietemeni and Uaming 
Activity 



Sun, 23 Apr, 1995 
8:30 AM 
Monterey 



Yehudit j. Dori It Laztrowltt 

The research studies the effect of teaching tfie cell topic using various methods on students' achievements and learning 
activity. The experimental group studied by the Jigsaw method, while the control group smdied by the customary 
frontal method. For the Jigsaw method, a study unit on the cell topic has been developed, divided into five independent 
suUopics and included theoretic and laboratory skill elements. The class was divided into heterogeneous groups and 
each student was assigned one of five subtopics. The students formed "expert" homogeneous groups, whose task was to 
study together the same subtopic and prepare it for the next phase. They returned to the heterogeneous groups, there 
each student taught the topic prepared m the expert group and had to study the other subtopics from pe^. rhe students 
who studied by me Jigsaw method had higher achievements in the test on the cell topic than those in the control grou|^ 
especially those with medium academic anility. In the experimental classes, the cooper* ^/e learning activity Incre^M 
and positive attitudes towards the Jigsaw mctfKxi were four^. The research indicates that the Jigsaw method should be 
uidln teaching Biology in general and the cell topic in particular. 



Yore, Larry D. .J 

Explicit Science Reading Instn*ction in Grade 7a Metacognitive Awareness^ MetacogniUve 
Se^managenmd and Science Reading Comprehension I 

David j. Spence Richard L VUIUim i 



Sun, 23 Apr, 1995 
8:30 AM 
Oregon 



This Study Investigated the associations between mctacognition (awareness and self-management) and comprehension 
of science text, the effects of teaching comprehension strategies on mctacognition and comprehension and the differential 
learning effects on reading ability and gender grouas of 27 Grade 7 students. The study involved a single 
pretest/posttest design ana was carried out over 22 weeks. Reading strategies were taught using an cxplldt r.:odcl ot 
fiistruction embedded in the regular tcacher-orientcl sdcncc Instruction. The strategies taught were: (1) using text 
surface structure, (2) accessing prior knowledge, (3) learning metacognitive self -appraisal and self-management, (4) 
identifying main ideas and new concepts, (5) usinJeontext for understanding word meaning, and (6) summarizing. 
Pretest remits indicated a nearly significant (p<Q.(J5) assodation between metacognition (awareness) and su^s on 
sdence reading comprehension tasks. Posttest results indicated significant and nearly significant assod^ons between 
mctacognition (awareness and self -management) an^ reading comprehension. Significant Improvement between pretest 
^ posttest results of metacognitive awareness, metacognitive self-management and reading comprehension werefound. 
A differential learning effect was evident on all three dependent variables favoring the lower ability reader^ 
Likevdso, differential learning effects favoring male students were noted on metacognitive awareness end 
comprehension tasks. No such tfifferential learning was found for metacognitive sdf-management. 
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Young, Deidra J. “ 

Factan ^tding Stuiient Choice of Carter Ht Science: Students from Urban and Rural Schools in 
Australia 



Suiv 25 Apc, 1995 
10:50 AM 
CiytUl 



Barry J. Fraser Carolyn Montgomery Joanne Tims 

This FASSIPES studv was conducted over two years in Australian high schools and involved the use of qualitative and 
quantitative methoas. Year 12 Science students from 20 high scho^s in rural areas of Western Austr^ia and urban 
areas of Perth were surveyed. The results of this study dear^ Indicated that, for many students who were intending to 
pursue a career in engineering or sdence, an interest in sdence was spark^ in their early years of high school, by a 
dynamic teacher or a spedal sdence promm. Many students intending to pursue a career in engineering or science 
dted a significant person (often, but not always a relative) as the main influence on their dedsion. This paper notes the 
differences between students from rural and urban schools. 



Yu, Shu-Mey 

Elementary Students* Conceptions in Ecology 



Stnmd 1 Mon, 24 Apr, 1995 

&50 AM 
Monterey 



The purpose of this study was to investigate Grade 6 students' conceptions about biotic community using classroom 
observations and semi-structured interviews. Subjects were 47 6th graders from an elementary senool in Taichung, 
Taiwan. The intact dass was observed during biotic community related sdence units learning. Tne interview task was 
developed, pilot tested and revised. Interview topics were: (1) the role and relationships of prcxiucers, consumers and 
decomposers, (2) population and, (3) biotic community. Clinical interviews were conducted subsequently by a resear^ 
team. All classrcx>m observations and interviews were video and audio taped for later transcription and analysis. 
Students' conceptions determined from both dassroom observations and interviews were cross-checked and analyzed. 
A summary of ^ results obtained is given. 



Zadnik, Mario G. ’’ 

Educational Aspects of Developing a Computerbased Multimedia Physics Instructional Package for 
Students with Limited Pities Backgrounds 

Robert D. Lom D«vld F. Treagust 



Sun, 25 Apr, 1995 
l.*00 PM 
Portolt 



To assist non-physics majors with limited backgrounds undertaking introductory physics courses, the authors have 
been developing a computer based multimedia instructional package. The package covers most of the concepts typically 
encountered in the first few chapters of introductory university physics textbooks. The development phase of this wort 
has raised a number of significant educational and presentational issues in computer-based multimedia instruction. 
Observations and extensive student evaluations of the package have shown that while there are still a number of major 
difficulties to overcome, the package has a number of positive features. These include: ease of use, a greater degree of 
engagement over similar material covered in physics textbooks and accommodation to individual learning styles. A 
surprising feature is the greater acceptance of the package by female, as compared to male, users. 



Zandvliet, David B. 

A Comparison of Ibe Computer Administered and Written Forms of Multiple Choice Testing 
Pierce Farraghcr 



Sun, 25 Apr, 1995 
fl:50 AM 
Emerald 



The design of a computer administered test is described and the potential advantages and disadvantages of this general 
type of testing is discussed. A computer testing program designed by the author using HyperCard was tested for 
^ui valence with written formats of a test. The study group consisted of fifty adult basic coucation students enrolled in 
an introductory computer course. Each student completed a schedule of three written and three computer tests. 
Additional information about these tests was collected through the use of student pre andpost surveys and tmough the 
use of an innovative HyperCard script which tracked a students' path through the tests. The results of the comparative 
analysis of tests scores indicated no significant differences in test scored attributable to the computer or written format 
of the tests. Survey r -^ponses indicate a student preference for the computer format of the test over the written foimat 
and this preference increased after exposure to the computer administered tests. Finally, an analysis of the student test 
path data recorded by the computer indicated that the computerized tests took on average two minutes longer for 
students to complete. 



Zeidler, Dana L. 

Of Maggots and Saints: The CefUrrd Role of FctUacious Thinking htScietwe Education 



Sun, 25 Apr, 1995 
10:30 AM 
SuiU 2401 



This paper argues that understanding the central role of fallacious thinking is fundamental to the eventual success of 
realising the goals advanced by AAAS. Direct instructional approaches are not likely to change teachers 
epistemologicm frameworks with respect to their understanding of tne development of scientific concepts. Faulty 
reasoning can be expected to be mot with psychological resistance. The purpose of thispaper is to present a summary of 
errors, biases and fallacious reasoning with emphasis on socio-sdentific reasoning. Hypothetical samples of shidenls' 
thoughts which exhibit various falladous arguments and thinking will be presented for analysis. The role of 
anomalous information in dianging pedagogical and conceptual misconceptions will also be addressed. 
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Zietsman, Aletta 

Developing a Teacher Education Activity wbilt Restarcbing Students’ Knowledge 



Stnuul 10 Sun, 23 Apt; 199S 

1:00 PM 
Monterey 



Students teachers (STs) parti^ated, as researchers, in a project that investigated students' knowledge of acquired 
inheritance. The effect of the ST^s involvement in the project on their content knowledge and beliefs about teaching and 
learning were investigated. At the entry level of the study the STs were interviewed about their beliefs and about 
concepts in acquired mheritance. During a workshop on clinical interviewing ST's participated in the development 
interview questions. ST's then interviewSl two students each, transcripts were analyzed in a workshop; the cyde was 
repeated and in an "exit" workshop, the transcript analyses were completed and exit interviews witn the ST's were 
conducted. Preliminary results show STs developing an understanding of the complexity of learning and teaching and 
awareness of th^ own knowledge of genetics. 



Zohar, Anat * 

Cf^ath^aUantiniEniironmenitolnduce Development in the Control qf Variance TbMdng Strategy 



Tue, 2S Apr, 199S 
1:00 PM 
Emenia 



The purpose of this study was to explore a newly created learning environment designed to induce development in 
students' control-of-variables thinking strategy. Thirty-three Grade 8 and 9 students were interviewed before and 
after instruction. The results show a large increase in the percentage of students' valid inferences. Students were 
sub^quently able to transfer their newly acquired thinking strat^es to a new problem. A case study analysis of the 
learning process indicates that the teaching of higher order thinking skills must to gradual, to allow enough time and 
practice tor stabilization of the acquired thinking strategies. 



Zoller, Uri 

Algorithmic and Logs vs. HOCS Chemistry Examination Questions 
Aviva Lubesky Yehudlt J. Dori 



Stnuid 1 Mon, 24 Apr, 199S 

10:30 AM 
Oregon 



The performance of freshmen Chemistry and Science majors and inservice Science teachers in two Israeli universities on 
algorithmic, lower-order cojgnitive skills (LOGS), and nigher -order cognitive skills (HCKS) Chemistry examination 
questions was investigated. The driving torce for ^e study was an interest in moving science and Chemistry instruction 
from an algorithm-onented, factual recall approach dominated by LOCS to a dedsion-making, problem solving and 
critical system thinking approach, dominated by HOCS. HOtS exam questions were scored and an^zed for 
correlations and differences ^tween the means within and across universities by the question's category. Tne main 
findings were: (1) students in both universities performed consistently on each of the tnree categories in the order of 
algoriSunic > LOCS > HOCS; (2) success on algorithmic/ LOCS does not implv success on conceptual or HOCS 
questions. Our study supports the effort being made worldwide to integrate HoCS-oriented teaching strategies and 
conceptual teaching pedagogies within sdence education, partfcularly, wherever STES-oriented curricuium is involved. 



Zuckerman, June T. 

Representations of an Osmosis Problem 



Stnn4 1 23 Apr, 199S 
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A problem representation is the internal mental model that drives the solving process. Students commonly misrepresent 
saence problems because their scientific knowledge is inaccurate and/or they associate objects in the problem 
statement with their intuitive ideas rather than with scientific principles. TTie purpose of this study was to analyze the 
representations, especially the misrepresentations, eighteen outstanding high school science students constructs for a 
problem about a ^ical osmometer-like system. Tne solvers thought aloud as they solved the problem and then 
explained their somngs. If they predicted that water moved into me funnel and attributed that movement to the 
concentration gradient and/or membrane permeability, 1 classified their representation as correct. Otherwise it was 
incorrect, i.e., a misrepresentation. Eleven representations were correct, although four were sorhewhat flawed and 
seven were incorrect. In fact, six of these seven misrcpresentatioiw were not even about osmosis. Instead, they seemed 
to derive from the solvers' intuitive ideas. With appropriate cues, teachers may be able to shift these solvers from an 
intuitive to a more scientific representation. 
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Portola 

GoldRIiA 

Emerald 
Suite 2601 
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Gaskcll, jini Sun 

Gaiiis, Kenncih Sni 

Gee. Carrie Mon 

Gerber. Brian Sun 

Germann, Paul Sun 

Gess-Newsome . J u lie Su n 

Gibson. Adrienne Mon 

Giddings, Cieoffrey Mon 

Gilbert. John Sun 

Gilmer. Penny Mon 

Ginns, Ian Sat 

Oinossar. Shlomit Sun 

Glide, Judith Tue 

Glynn. Shawn Sun 

Goldberg. Fred Sun 

Gomez. Alfonso Tue 

Good. Ron Sal 

Gore. Michael Mon 

Grewal, Joe 'fue 

Griffin, Janette Sal 

Griffitlts. Alan Sun 

Grimellini-Tom:isini, NelLi Mon 

Grimes, Kathersm Tue 

Grsiikewich. Linda Sun 

Guo, Chorng-Jee Sal 

Gustafson, Brenda Sun 

Guy, Mark Sun 

Haack, Constana^ Sat 

Hackling, Mark Mon 

Hagelin, Linda >i:n 

Hallenbeck, Mark Mon 

Halloun. Ibrahim Mon 

Hameyer, Uwe Si:n 

ILmtid. Mohd Tue 

H:mimond. Roselpt Mtm 

Haney, Jcxii Sun 

Harding. Jan Mon 

Harrison. Allan Sun 

Harrison. Christine Mon 

1 laiir)’. David Mon 

Hausslcr, Peter Mon 

Hayes, Michael Mon 

Ha/.elwood, Consiaa^a S.ii 

Hcdge|)eih, Darid Sal 

Helgeson, Stanley Sun 

Helms. Jenifer Tue 

Henderson. David Mon 

Hennessy. Gertrude Mon 

Henning. Eliz^ilx*!!! Sun 

Henson. Stanley Tue 

Hepburn, Gar>’ Mon 

Hestenes, David Mon 

llewson. Peter Sun 

Hildebrand, Gaell Sun 

Hill, Greg Sal 

Hoadley. Christopher Sun 

Holxlen, Paul I'ue 

Hoffman. Henrietta Mon 

Hoffmann. Lore M(mi 

Hofstein. Avi Mon 

llollidav. William Tue 

Holthui: , Nicx)le Tue 

Hsi, Sherry Sun 

Hsiung, Chao'Ti Mon 

Hsiung, Tung*Hsing Sun 

Hsue!.,Tuang'Huang Sal 

Huang. Iris Sal 



o 




10 . 30 AM 


Cr^'stal 


Mon 


2 . 30 P.M 


8.30PM 


Emerald 


Sun 


10 . 30 AM 


8 . 3 OAM 


GoldRhA 


Mon 


10 . 30 AM 


I.OOPM 


Suite 262 s 






IO. 3 OA.M 


Suite 2625 


Sun 


■i.OOPM 


8..^0AM 


Nevada 


Sun 


I.OOPM 


IO. 3 OAM 


Portola 






^.OOPM 


>X'ashtn 






10.30,\M 


Emerald 


Sun 


■1.00PM 


IO. 3 OAM 


Suite 2601 


Tiic 


I.OOPM 


8 . 3 OPM 


Emerald 






8.30AM 


Redwcxxl 






I.OOPM 


Suite 2601 






IO. 3 OAM 


Emerald 






10..^0AM 


Portola 






I.OOPM 


Calfn 






•'.00PM 


Cf/’sial 


Sun 


8 . 3 OA.M 


8.00P.M 


Cry'S tal 






8 . 3 OAM 


Ponola 






’.OOPM 


Suite 2625 


Mon 


8 . 3 OA.M 


3.4SPM 


Oregon 






IO. 3 OAM 


Redwaxl 






I.OOPM 


Emerald 






’.■ISPM 


Nevad.i 






8 . 3 OPM 


Emerald 






■I.OOPM 


Redwood 






■I.OOPM 


Suite 2601 






8 . 3 OPM 


Emerald 






8 . 3 OAM 


Ne\:ida 






-.00PM 


Explnn 






8 . 3 OAM 


Oregon 






8 . 3 OAM 


(x)klRk\ 


Tue 


8. 30 AM 


■1.00PM 


Oregon 






I.OOPM 


Nesuda 






3 . 3 OPM 


Nesada 






^■IM'M 


Redwcxxl 






8 . 3 OAM 


Emerald 






IO. 3 OAM 


Emerald 


Tue 


8 . 3 OAM 


10..%\M 


Cx)IdRliB 






■I.OOPM 


Suite 2601 






3 . 3 OPM 


Suite 2o01 






2..30PM 


Monierey 






S. 30 PM 


Emerald 


Sun 


8 . 3 OA.M 


8 . 3 OPM 


Emerald 






I.OOPM 


Suite 2601 


Mon 


8..m\l 


S. 30 AM 


Calfn 






1 IO. 3 OAM 


Nevada 






1 IO. 3 OAM 


Redwcxxl 






8 . 3 OA.M 


Oregon 






I.OOPM 


Emerald 






1 10.30 AM 


Suite 2601 


M(Xi 


2.30PM 


1 8 . 3 OA.M 


Oregon 






■I.OOPM 


Emerald 


Mon 


10.30AM 


K..WAM 


Suite 2601 






-.00PM 


Nevada 






12..WM 


Crystal 


Sun 


2.1>P.M 


S. 30 AM 


Nes'ada 






1 S..30AM 


CmklRliA 






1 2 . 3 OPM 


Suite 2601 






n -I.OOPM 


Viashin 






■ 2.30 PM 


Redw( xxl 






■ 8 . 3 OA.M 


Calfn 






1 12.30PM 


Crystal 


Sun 


2.-18PM 


n IO. 3 OA.M 


W'aslun 






1 8 . 3 OA.M 


Emerald 






-.00PM 


'^'ashtn 






-.00PM 


Portola 








Suite 262S 
Suite 262 s 
Suite 2601 

Suite 2601 
GoldRh/\ 

Emerald 

GoldRhA Tue 2.30PM GoldRIiA 

(Crystal Tue 8.30/\M Crystal 

Calfn 



Calfn 

Oregon Tue 1.00PM >X'ashin 

GoldRhB Mon -i.OOPM Monterey 

Monterey 

Suiie 262S 

Redwcxxl Mon 2.30PM Suite 2601 

Crystal 

Crsstal 
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Hudson, Terry 
Hudson, Sharon 
Huffman, Douglas 
Hug, William 
Huinker, DeAnn 
Hund, Paul DeHart 
Hurst, Roy 
Husen, Torsten 
Hwang, Bao-iyan 
luli, Richard 
Iwasyk, Marietta 
Jackson, David 
Jackson, Shari 
Jacobs, Mary'-Ellen 
Jacobowitz, Roberta 
James, Robert 
Jar\'is, Tina 
Jasalavich, Sheila 
Jax, Dan 

Jeffries, Carolyn 
Jegede, Olugbemiro 
Jensen, Murray 
Johnson, Judith 
Johnson, Sandra 
Johnston, David 
Johnston, Jane 
Jones, Leslie 
Jones, Gail 
Jones, Loretta 
Jorde, Doris 
Joslin, Paul 
Jungwirth, Ehud 
‘Kali. Yael 
Kamen, Michael 
Karunaratne, Sunelhra 
Kass, Heidi 
Kattmann, Ulrich 
Kean, Elizabeth 
Keeves,John 
Keiffer-Barone, Sasan 
Keiny, Shoshana 
Keller, Jill 
Kelly, Christine 
Kelly, Gregory 
Kermis, William 
Kerr, Patricia 
Kesner, Miri 
Keys, Carolyn 
Kirkpatrick, Doug 
Klapper, Michael 
Knight, Stephanie 
Koballa, Thomas 
Kokoski, Teresa 
Komorek, Michael 
Koran, John 
Koran, Mary Lou 
Korthagen, Fred 
Krajcik, Joseph 

Krockover, Gerald 
Kuiper, Wilmad 
Kulm, Gerald 
Kumar, Dadd 
Kurose, Akiko 
Kurth, Lori 
Kyhl, Caroline 
Kyle, William 







Sun 


2.45PM 


Suite 2601 






Sun 


1.00PM 


Monterey 






Sun 


4.00PM 


Suite 2625 






Sun 


IO. 3 OAM 


Monterey 


.Mon 


•i.OOPM 


Sat 


7.00PM 


Redwood 






Mon 


4.00PM 


Emerald 






Sun 


4.00PM 


Suite 2625 


.Mon 


8 . 3 OAM 


Sat 


7.00PM 


GoldRhA 






Tue 


8 . 3 OAM 


Oregon 






Sun 


2.45PM 


Monterey 






Sun 


IO. 3 OAM 


Oregon 






Sun 


1.00PM 


Portola 


Mon 


4.00PM 


Sun 


IO. 3 OAM 


GoldRhB 






Sun 


‘l.OOPM 


Nevada 






Sal 


7.00PM 


Nevada 






Sun 


1.00PM . 


GoldRhB 






Sun 


7.00PM 


Explrm 


Mon 


8 . 3 OAM 


Sun 


2.45PM 


Suite 2601 






Sal 


7.00PM 


Washtn 






Sun 


8 . 3 OAM 


EiiKiald 






Sun 


2.45PM 


Nevada 


Mon 


IO. 3 OAM 


Sun 


2.45PM 


Calfn 


Mon 


8 . 3 OAM 


Sun 


1.00PM 


Monterey 






Tue 


2. 30PM 


Emerald 






Sun 


7.00PM 


Explrm 






Sat 


7.00PM 


Suite 2625 






Tue 


8. 30AM 


Monterey 






Sun 


2.45PM 


Washtn 






Sun 


8 . 3 OAM 


GoldRhA 


Sun 


4.00PM 


Mon 


8 . 3 OAM 


Emerald 


Tue 


l.OOPM 


Sun 


8 . 3 OAM 


Crystal 






Sun 


8 . 3 OAM 


Monterey 






Sat 


8:30PM 


Emerald 






Mon 


8 . 3 OAM 


Oregon 


Tue 


1.00PM 


Tue 


1.00PM 


Emerald 






Mon 


2. 30PM 


Redwood 


Tue 


l.OOPM 


Mon 


2 . 3 OPM 


Oregon 






Tue 


1.00PM 


GoldRhA 


Tue 


2 . 3 OPM 


S;il 


7.00PM 


GoldRhA 


Sun 


IO. 3 OAM 


Sal 


7.00PM 


Portola 


Mon 


IO. 3 OAM 


Mon 


IO. 3 OAM 


Calfn 






Sun 


IO. 3 OAM 


Calfn 


Sun 


l.OOPM 


Tue 


2.30 PM 


Redwood 






Mon 


8 . 3 OAM 


Nevada 


Tuc 


8 . 3 OAM 


Mon 


IO. 3 OAM 


Portola 


Tue 


2 . 3 OPM 


Sun 


IO. 3 OAM 


Nevada 






Mon 


8 . 3 OAM 


GoldhB 






Mon 


8 . 3 OAM 


Suite 2625 






Sun 


I 2 . 3 OPM 


Crystal 


Sun 


2.4SPM 


Mon 


8. 30AM 


Redwood 


Mon 


4.00PM 


Tue 


8. 30AM 


CioldRhA 






Sun 


4.00PM 


Calfn 


Mon 


8 . 3 OAM 


Tuc 


2 . 3 OPM 


Calfn 






Sun 


7.00PM 


E.xplnn 






Sun 


IO. 3 OAM 


Redwood 


Mon 


8. 30 AM 


Sun 


IO. 3 OAM 


Redwood 






Sun 


4.00PM 


Emerald 






Sun 


12.30PM 


Crystal 


Sun 


2.‘15PM 


Mon 


8 . 3 OAM 


Portola 






Sun 


1.00PM 


GoldRhB 






Tue 


8 . 3 OAM 


Redwood 






Tue 


8. 30AM 


GoldRhA 






Sun 


1.00PM 


Suite 2601 






Sun 


IO. 3 OAM 


Oregon 






Sun 


8 . 3 OAM 


GoldRhB 


Sun 


IO. 3 OAM 


Sal 


8 . 3 OPM 


Emerald 






Mon 


8. 30AM 


Crystal 


Mon 


4.00PM 



Calfn 

GoldRhB 

Portola 

Emerald Tue 8.30AM Washtn 

Nevada 
Suite 2601 



Washtn 

GoldRhB 

GoldRhA Tue 2.30PM GoldRhA 

Portola 

GoldRhA 

Emerald Tue 1.00PM GoldRhB 

Oregon * 

Redwood 

Calfn 

Emerald 



Crystal 
Suite 2625 








Emerald 








Portola 


Tue 


2.30 PM 


Redwood 


Crystal 


Sun 


4.00PM 


GoldRhA 



GoldRhA 

Redwood 



210 



20b 



N AR ST AS S U AL MEETING 19 9 5 



Ladewski, Barbara 


Sun 


■l.OOPM 


GoldRhA 












Larson, Jane 


Sun 


1.00PM 


Suite 2625 












Lavoie, Derrick 


Sun 


8.30AM 


Portola 


Sun 


l.OOPM 


Portola 


Sun 


4.00PM 


Lawrence, Chris 


Tue 


2." M 


Emerald 












Lawson, Anton 


Sun 


I.jOPM 


Suite 2625 


Mon 


IO. 3 OAM 


GoldRhA 






Layman, John 


Sun 1 


12.30PM 


Crystal 


Sun 


2.45PM 


Crystal 






Ledemian, Norman 


Sun 


8.30AM 


Crystal 


Sun 


4.00PM 


GoldRhA 


Tue 


8 . 3 OAM 


Lee, Kwan-Min 


Mon 


10.30AM 


Oregon 












Lehman, James 


Mon 


lOOPM 


Portola 












Lcmke, Jay 


Tue 


l.OOPM 


GoldRhA 


Tue 


2 . 3 OPM 


GoldRhA 






Lennon, Alan 


Sun 


8.30 AM 


Emerald 












Lesh, Richard 


Tue 


8.30AM 


GoldRhA 












Lewis, Eileen 


Sun 


12.30PM 


Crystal 


Sun 


2.45PM 


Crystal 


Mon 


8 . 3 OAM 


Lim, Siew-Bee 


Mon 


10.30AM 


GoldRhB 












Lin, Huann-Shpng 


Sat 


8.30PM 


Emerald 












Lin, Sheau-Wcn 


Sun 


8.30AM 


Nevada 












Lindauer, Ivo 


Mon 


8.30AM 


Redwood 


Tue 


l.OOPM 


Nevada 






Linn, Marcia 


Sun 


8.30AM 


GoldRhA 


Sun 


IO. 3 OAM 


Portola 


Sun 


I 2 . 3 OPM 




Sun 


2.-15PM 


Crystal 


Mon 


8 . 3 OAM 


Portola 






Liu, Chin-Tang 


Tue 


8.30AM 


Redwood 












Loais, James 


Sun 


lOOPM 


Washtn 












Lomask, Michael 


Sun 


l.OOPM 


RedwiKxj 












Lord, Thomas 


Tue 


l.OOPM 


Suite .*601 












Loisbach, Tony 


Sun 


4.00PM 


Suite 2601 












Louden, ^X'illiam 


Mon 


2.30PM 


Nevada 












Loving, Cathleen 


Sun 


8.30AM 


Crystal 


Sun 


IO. 3 OAM 


Suite 2601 


Sun 


4.00PM 


Lovitts, Barbara 


Mon 


8..mM 


Washtn 












Lower>' Bretz, Stacey 


Tue 


l.OOPM 


Portola 












Lowrey, Kirsten 


Tue 


l.OOPM 


Redwood 












Luallen, Janet 


Sal 


7.00PM 


Nevada 












Lubezky, Aviva 


Mon 


10.30AM 


Calfn 












Lucas, Keith 


Mon 


10.30AM 


Washtn 


Tue 


8 . 3 OAM 


Nevada 






Lumpe, Andrew 


Sun 


2.45PM 


Redwood 












Luneita, Vincent 


Sun 


10.30AM 


GoldRhB 


Tue 


8 . 3 OAM 


Emerald 






Lynch, Sharon J. 


Sal 


7.00PM 


Calfn 


Sun 


2.45PM 


Washtn 






Madsaac, Dan 


Tue 


l.OOPM 


Redwood 












MacKinnon, Allan 


Sun 


8.30AM 


Washtn 












Madhck.Jacquie 


Sun 


12.30PM 


Crystal 


Sun 


2.45PM 


Crystal 






Magnusson, Shirley 


Sun 


4.00PM 


Portola 












Maley, Mark 


Sat 


7.00PM 


Washtn 












Maor, Dorii 


Mon 


8.30AM 


GoldRhA 


Tue 


2 . 3 OPM 


Portola 






Marble, Stephen 


Tue 


l.OOPM 


GoldRhA 


Tue 


2 . 3 OPM 


GoldRhA 






Marek, Edmund 


Sun 


2.45PM 


Washtn 












Marencik, Joseph 


Mon 


4.00PM 


Nevada 












Mariani, Maria 


Sun 


8.30AM 


Redwood 












Marion, Scon 


Sun 


4.00PM 


Oregon 












Marlow, Michael 


Mon 


4.00PM 


Suite 2601 












Marlow, Stacey 


Sal 


7.00PM 


Monterey 












Marshall-Bradley, Tina 


Sun 


l.OOPM 


GoldRhB 












Martin, Megan 


Sal 


7.00PM 


GoldRhB 












Martinello, Marian 


Sun 


10.30AM 


Monterey 












Martinez, Michael 


Mon 


2.30PM 


Portola 












Marx, Ronald 


Sun 


4.00PM 


GoldRhA 












Mason, Diana 


Sun 


4.00PM 


Suite 2625 


Mon 


4.00PM 


Nevada 






Masirilli, Thomas 


Sal 


8.30PM 


Emerald 












Matson, John 


Sun 


l.OOPM 


Monterey 


Tue 


8 . 3 OAM 


Monterey 






Matthews, Michael 


Sun 


4.00PM 


Crystal 


Tue 


8 . 3 OAM 


Crystal 






Mattson, Sue 


Sun 


7.00PM 


Explnii 












Mayer, Victor 


Sat 


7.00PM 


Washtn 












Mayer, Jurgen 


Sun 


8.30AM 


Suite 2625 












Mayer-Smith, Jolie 


Tue 


l.OOPM 


Emerald 












McClafferiy, Terence 


Sun 


7.00PM 


Explnn 












MfConney, Andrew 


Tue 


2.30PM 


Suite 2601 












McDaniel, Pairio.' 


Sun 


8.30PM 


Emerald 












McEIroy, Keith 


Sun 


7.00PM 


Explrm 












McGinn, Michelle 


Sat 


8.30PM 


Emerald 












McGinnis, Randy 


Sun 


4.00PM 


Redwood 


Mon 


2 . 3 OPM 


Calfn 


Tue 


2.30 PM 
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Calfn 



Portola 



Crystal 



Crystal 



Redwood 
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McGIamerj*, Sheryl 


Sun 


l.OOPM 


GMdRhB 


Mon 


•l.OOPM 


Calfn 








McMahon, Maureen 


aMon 


4.00PM 


Portola 


Tue 


2.30 PM 


Redwood 








McRobbie, Campbell 


Mon 


8.30AM 


GoldRhB 














Mdleishc, Khumbubni 


Tue 


2.30PM 


Emerald 














Melear, Claudia 


Sun 


8.30AM 


Suite 2601 














Minsirell, Jim 


Sun 


10.30AM 


Portola 


Sun 


12.30PM 


Crystal 


Sun 


2.45PM 


Crystal 


Moje, Elizabeth 


Mon 


8.30AM 


Cry'Stal 












Molina, Fernando 


Sun 


l.OOPM 


Washtn 


Mon 


•l.OOPM 


Monterey 








Moon, Barbara 


Sun 


•l.OOP.M 


Redwood 


Tue 


2.30PM 


Monterey 








Moore, John 


Tue 


2.30PM 


Crystal 














Moore, Rich:trd 


Mon 


8.30AM 


Calfn 














Moore. Jacquelyn 


Sun 


4.00PM 


Redwood 














Morais, Ana 


Mon 


2.30PM 


Monterey 














Moreira, Marco 


Mon 


10.30AM 


aMonterey 


Tue 


l.OOPM 


Emerald 








Morrell, Patricia 


Tue 


2.30PM 


Monterey 














Moscovici, Hedy 


Mon 


2.30FM 


Washtn 














Muilenberg, Lawrence 


Sun 


12.30PM 


Crystal 


Sun 


2.-15PM 


Cry'Stal 








Mulholland, Judith 


Mon 


10.30A.M 


Vi,isiitn 














Murfin, Brian 


Sun 


8.30AM 


W:ishtn 














Nachmi:ts, Rafi 


Sun 


12.30PM 


Crystal 


Sun 


2.-I5PM 


Crystal 








Naidoo, Sharadh 


Tue 


8.30nM 


Oregon 












Nakhleh, Mary' 


Mon 


8.30AM 


Monterey 


Tue 


l.OOPM 


Redwood 








Navarro, Estela 


Sat 


8.30PM 


Emerald 


Tue 


l.OOPM 


Calfn 








Nelson. Barbara 


Sun 


4.00PM 


Washtn 














Nesbii. Catherine 


Sun 


2.45PM 


Calfn 














Niaz, Mansoor 


Sat 


7.00PM 


Portola 


Tue 


8.30AM 


Cry'Stal 








Nichols, Sharon 


Sun 


8.30AM 


Nev'ada 


Mon 


4.00PM 


Suite 2625 








Nia>laos. Valanidt^ 


Tue 


l.OOPM 


Portola 














Nieswandt, Martina 


Mon 


8.30AM 


Suite 2625 


Mon 


2.30PM 


Redwood 








Norman. Obed 


Sun 


8.30A.M 


Nevada 


Sun 


•l.OOP.M 


Suite 2601 








Norman. Katherine 


Sun 


2.45PM 


Oregon 


Mon 


10.30AM 


Oregon 


Tue 


l.OOPM 


Emerald 


Norris, Stephen 


Tue 


2.30PM 


Emerald 














Novak. Joseph 


Sun 


10.30A.M 


Nevada 


Sun 


2.45PM 


Monterey 








O'Non, James 


Sup 


8..'>0AM 


Suite 2625 














O’Rafferty, Maureen 


Mor 


4.00PM 


Nevada 


Tue 


2.30PM 


Washtn 








O’Sullivan, Kathleen 


Sat 


7.00PM 


Oregon 


Sat 


8.30PM 


Emerald 








Obitts, Stanley 


Tue 


2.30PM 


Crystal 














Odom, Louis 


Sun 


•l.OOPM 


Monterey 


Mon 


10.30 AM 


Washtn 








Odubunmi, Emmanuel 


Tue 


l.OOPM 


Emerald 














Ogbu.John 


Sun 


2.45PM 


Emerald 














Oka, Evelyn 


aMon 


2.30PM 


Redwood 














Okebukola. Peter 


Sun 


4.00PM 


Suite 2625 














Olsen, Timothy 


Sun 


'.00PM 


Explrm 


Tue 


2.30PM 


Portola 








Olstad, Roger 


Mon 


8.30AM 


Washtn 














Oren, Elaine 


Sun 


8.30AM 


CVildRhB 














Orion, Nir 


Tue 


2.30PM 


Monterey 














Orpwood. Graham 


Sun 


8.30AM 


Suite 2625 


Mon 


2.30PM 


Monterey 








Orqui/a de Carvalho, Lizete 


Sun 


'.00PM 


Explrm 












Ostrander, Ray 


Tue 


2.30PM 


Oregon 














Ottevanger, Wout 


Tue 


8..50AM 


Redwood 














Pacca,Jesuina 


Sun 


2.-15PM 


Suite 2625 


Mon 


10..30AM 


Monterey 








Pachon. Ernesto 


Sun 


2.45PM 


Suite 2625 












Palmeri, Amy 


Sun 


2.45PM 


Redwood 


Mon 


10..WAM 


Suite 2601 








Pankiewicz, Philip 


Sun 


2.45PM 


W;ishtn 














Pankratius, William 


Sun 


l.OOPM 


Calfn 


Tue 


l.OOPM 


Wishtn 








Pardo. Luz 


Sun 


2.45PM 


Suite 2625 














Park. Sung Hye 


Sun 


8.30AM 


Emerald 














Parke. Helen 


Sun 


•l.OOPM 


Oregon 


Tue 


8.30AM 


Redwocxl 








Parker, Dawn 


Tue 


8.30AM 


GoldRIiA 














Parker, Joyce 


Sat 


7.00PM 


Nevada 














Parker, Lesley 


Sun 


8.30AM 


Suite 2601 


Sun 


10.30AM 


Emerald 


Sun 


4.00PM 


GoldRhB 




Mon 


8.30AM 


Emerald 














Parsons, Sharon 


Sim 


8.30AM 


Emerald 














Pea, Roy 


Sun 


12.30PM 


Crystal 


Sun 


2.45PM 


(Crystal 








Peasley, Kathleen 


Mon 


10.30AM 


Nevada 














Pedersen, Jon 


Sun 


2.45PM 


CioldRluV 














Peiffer, Bernadette 


Sun 


8.30AM 


Cnalfn 
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Penick, John 


Mon 10.30AM 


Suite 2625 


Mon 


2.30PM 


GoldRhB 








Pesa, Niarta 


Sun 


l.OOPM 


Washtn 


Sun 


7.00PM 


Explrm 








Peters, Joe 


Sun 


8.30AM 


Portola 














Peirosino, Anthony 


Sun 


7.00PM 


Explrm 














Phillips. Linda 


Mon 


8.30AM 


Suite 2625 


Mon 


10.30AM 


Nevada 








Phillips, Denis 


Sat 


lOOPM 
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